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ABSTRACT

The Slime Molds (Mycetozoa) are the peculiar Fungi-like organisms,
widely distributed in various ccosystems from Arctic to Deserts, but
unfortunately unknown for most of the people. The diversity of the Slime
Molds is rcally tremendous, their importance in nature is beyond any doubt,
but an educational manuals dcvoted to this group are rare until now.

The aim of this manual is to summarize a main facts about Shime Molds
morphology, life cycle, ecology and taxonomy in the logical educational course.
The Slime Molds are considered here not as the taxon, but as the ecomorpha -
a form of life strategy, arises independently from different phylogenetic
branches. There are only 4 main phyla (Dictiostelids, Myxomycetes,
Plasmodiophorids & Acrasids s.s.) and some little taxa incertae sedis
(Planoprotostelids, Copromyxids, Fomticulids ctc.), included in the Mycetozoa
in this book. Variety of other representatives of the Slime Molds ecomorpha
(Myxobacteria, Myxozoa, sorogenic Ciliaphora etc.) are not considered here
because of their traditional studying in other university courses. From the
other hand, there are some taxa, included in the consideration, but not belonging
to Shme Molds ecomorpha, namely the phylogenetic relatives of some
Mycetozoans (Cercomonads, Rosculus etc.)

Classification of the Mycetozoa, given in the book, is based on the
“phylema” (phylogenetic classification of organisms) created by O.G.Kusakin
& A.L.Drozdov in 1997. According to the “phylema”, there are 13 kingdoms of
Eucariota, from which only two contains “tradicional’ Slime Molds: Myxobiontes
(includes Dictiostelids, Myxomycetes and probably Plasmodiophorids) and
Euglenobiontes (includes Acrasids s.s.). The nomenclature principles, used in
the manual, are established by Ya.l.Starobogatov in 1986 as “the system of
independent taxa names endings”, rcjected the “Plants-Fungi-Animals”
paradigm in nomenclature. In the manual some taxonomic innovations are done,
explained not by fundamentally new taxonomic ideas, but only by the striving
for the logic in Mycetozoa classification.

The book is supported by 27 drawings and 79 photos, made by the second
author, Dmitry V. Leontyev. All design of the book is done by him too.

KEY WORDS: Mycetozoa, morphology, life cvcle, ecology,
taxonomy, diversity.



BNATOOAPHOCTU

ABTOpPBI pajibl BLIPA3HUTh OJ1ar0JapHOCTL YBAXKACMBIM KOJUICTaM,
6c3 mo6e3HOI 110MOLIM KOTOPBLIX HAMCAHHUE TOH KHHTH Oblio Obl
HEBO3MOXHbIM:

Onery I'puropseBuuy Kycakuuy, akagemuky PAH u PAEH
(MUHcTuTyT OHONIOTHH JIAJIBHCBOCTOYHBIX Mopei, BiaausocTok,
PoccHs) 3a HCOUCHHMOC COAENCTBHC B HAalMCaHHHW pa3acna
«[1na3moanodopoBsic CAH3EBUKHY», a TAKXKE 32 BLOXHOBCHHC H
MOJACPXKKY, KOTOPbIC ObUIH HaM Tak HEOOXOAHMBI.

IOpuio Kanuronosnuy HoBoxunoBy, noxropy 6nonoruueckux
Hayk (boTtanuuyeckuit mHcTuTtyT HM.B.Jl.KOMapoBa, CaHkT-
[lerepOypr, Poccus) 3a npaBo 03HaKOMHUTBCS C PYKOINHCBIO HBIHC
onybnuKoBaHHOW MaBsl B PHUHKIONEAUH «IIpoTHUCTBI», KOTOpas
nocnyxuna obpasuom ans pasaenoB «JIMKTHOCTENHEBbIC
cnu3eBUkn», «IIporocTennesble cnuseBHkU» H «MukcoracTpoBbie
CSTU3CBHKHY.

Xupomuuny Xarusape, npodpcccopy (HauuvoHanbHbiii HayuyHBIH
My3ci, Tokno, SnoHus) 3a OrpoMHYI0 MOMOLIb B MOHCKE HEOD-
XOAMMBIX JINTCPATypHbIX MCTOYHHKOB, a TaKxe 3a jnobe3Hoc
BHHUMaHHC, MMPOSABIICHHOE K HALLIUM NPOChOaMm.

Anyapao M. Bageamo, gokropy (YHuBepcuteT by3aHoc-Aiipcca,
ApPreHTHHa) 3a KOHCYJIBTATHBHYIO NIOMOLLb B BONPOCaX CHCTCMAaTHKH
M KYJbTHBUPOBAHHA OHUKTHOCTCIHUEBBIX H MPOTOCTCHMCBHIX
CJIU3EBUKOB.

Yuo Damaccony, npodeccopy (boTaHHYCCKHMH HHCTHTYT
['éteboprckoro yuusepcutera, llIBenns) 3a cogeificTBue B NMoMcke
AUTEpaTYPHbIX MCTOYHHUKOB K pa3aeny «JukTHocTenueBbic
CJIM3EBHKH» H «AKA3HCBBIE CITH3CBHKHY.
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OBLASA
XAPAKTEPUCTHUKA
CJINZEBUKOB

C uero nayars pacckas o
C/IN3eBHKAX, KOI'UA OOJILIINMHCTBO
nwoaeH naxe He 3HAKWT 00 nx
CYLUECTBOBAHHH?

Xupomuyy Xazusapa

CimzeBuku (Mycetozoa, Slime Molds) — HeoObIUHbBIE XKHBBIE
cyuiectBa. MIx obpa3 xH3HM YHUKaJIeH H HE UMEET aHaAJIOrOB B
[IpUpOJie, 2 CTPOEHHE YJHMBHUTEJIbHO H3AMIHO U COBEPLUEHHO.
Pa3noobpasue cin3eBHKOB MOUCTHHE OTPOMHO, OCOOEHHO Iis
TakOH HcMHorouyucsieHHou (okosio 1000 BugoB) rpynmel, — MX
pa3Mepbl K0JIeONIOTCA OT MUKPOMETPOB OO AECATKOB
CAHTUMCTPOB, a YPOBEHb OplraHHU3alMH — OT €AUHUYHBIX KJIETOK
10 CJIOXHEHILINX MAKPOCKOMUYECKHX CTPYKTYp, MpUYEM MHOIZA
Yy OHOTO U TOTO € BH/IA.

XoTs 60NIBLIMHCTBO JIHofIeH JaxKe He 3HaI0T 00 HX CylIeCTBO-
BaHHH, CHIU3EBHUKU LUIMPOKO PACTIPOCTPAHEHBI 110 BCEMY 3EMHOMY
Ll1apy, BcTpeuatoTcs Ha BceX KOHTHHEHTaX U NPaKTHYECKU BO BCEX
NpUPOJHBIX 30HaX — OT TYHApbl A0 NMyCThIHb. bosee Toro,
KpYIIHCHLLIHE NPeACTaBUTENH FPYINbl ObIIM U30aBHA H3BECTHbI
MHOrMM HapojaM 3eM;iu. OHakO MIMTENbHOE BpeMs cama
NpHpo/ia CJIM3EBUKOB OCTAaBAJIOCh HEACHOH, a UX MOJIOXKEHUE B
CHCTEME OpIraHM4eCKOro MHpa — IMCKYCCHOHHBIM. Jlaxe ceituac
HEKOTOpPbIE BHIbI ITUX OPraHM3MOB HACTOJILKO MAJIOU3YUEHHBI,
4YTO Y4E€Hble He pacliojiaraloT MX AOCTOBEpHbIMH H300pa-
XEHHAMH.



CNEUMNPUUYECKME OCOBEHHOCTH
CJIMZEBUKOB

CAH3CBHKH — HC Kilacc, HC THII U HC LAPCTBO XKIBOH LIPUPO/IbI.
"JT0 — 2KOMOp(a (ku3HCHHAs (opMa), OObCAMHSAIONIAS MHOXCCTBO
HCPOACTBCHHBIX OPralH3MOB, BCAYHIMX CXO[AHBIIT 00pa3 XHU3HH.
[11aBHOH ocoOcHnOCTLIO HTOH YKOMOPPBI, oTiIyaloLIcii ¢é or Beex
OCTalbHbBIX (PAaCTCHHIl, XHBOTHbIX, FPUOOB H Ap.), SAIBASCTCA
cBOeoOpasubiil Kusucuubii uuii (puc. 1). O coBMcLIacT craguu,
XapaKTCPHLIC IS XHBOTIBIX H TpHOOB (KaK XH3HCHHBIX (opM), H,
KPOME TOTO, BKJIIOUACT ClICUH(HUCCKHE, HI Y KOFO OOJICC HC H3BCCTHBIC
CTagHH.

PassuTic cnu3ecBHkoB' HauMnacres ¢ npopacraHus CHOpbI, M3
KOTOPO# BLIXOAMT OMIOKJICTOUHBIH H 00BIUHO OHOAJICPHBIH OpraHU3M
—oonoriemounas ocobs (puc. 1.1-2). OcBob60oMBUIMCH OT CITOPOBOIA
00O0MOUKH, OHA BCICT 00pa3 XKH3HH, XapaKTCPHBIA U DKOMOP(QbI

Puc.1.0600WeHHbIN XU3HEeHHbIN UUKN CNU3EeBUKOB
(opwr.).
1-cnopa, 2-oaHokneTovyHasa ocobb, 3-cnuaHMe oaHOKNETOYHbIX ocoben,

4-MHOXeCcTBEeHHOe aeneHue sapa, S—HaakneTouyHas CTpykTypa, 6-
nnoaosoe Teno unu macca cnop;

PAGnenupil KA crseBnkoB Gy1CT ACTANLHO PACCMOTPEH B COOTBCTCTRY HOUIEM
pasieie 3.1eCh AC MblHPHBOUIM HHNHL CTO KPATKNIT 0030p.



“MPOCTCHIINX KHUBOTHBIX' — MMMUTACTCS IYTEM 3ar1aTbiBaTHSA MHLIECBbIX
YAaCTHU H/MAK BCAacblBaHUA [IHTATC/AbHBIX BEILIECTB BCCii
MOBCPXHOCTHIO Tcsa. OIHAKO BCKOpC, MO Pa3iMYHbIM NPHYHHAM,
OAHOKJ/ICTOYHbIC 0COOM HAUMHAIOT IPYIIHPOBATLCA B OFPOMHbIE (110
AECATKOB CaHTHMETpPOB) ckoricHusa (puc.1.3), nubo mpocto
pa3pacTaroTcsi 0 CTOMb YK€ 3HAYMUTE/IBbHBIX pa3MEpOB, MHOIOKPATHO
yBciuuuBas uncho saep (puc.1.4). Tak obpasyrorcs naoxaemounsie
azpezamst — YHHKaIbHbIE CTPYKTYPbl, IPAKTHYECKU HEH3BCCTHBIC Y
APYTHX >KHMBBIX opraHuiMoB (puc.l.5). Haaknetounsie arperarsb!
06bIYHO MpeacTaBnfioT cCOO0H CAM3UCTYIO Maccy HeonpeaeaeHHOH
¢opmel. HabnropeHne B npHpoae 3THX CIHM3UCTBIX Macc U MPHBEJIO K
NOsABSICHHUIO Ha3BaHHA “‘CIIH3CBUKH .

HaaknerouHbic arpcratbl HEKOTOpO€ BpeMs BeayT cebs Kak
CaMOCTOATC/IbHbIE oprann3Mbl. FlHOrAa oHu MoryTt nepemeiarbcs
Ha 3HAYUTENIbHBIE PACCTOSHHS U laXke pa3MMYHbIM 00pa3oM NUTAThHCA.
Onnako BCckope, BbIOpaB MOAXOAsALLEE MECTO, arPEraThl IPUCTYNAIOT
k 06pa3oBaHHIO CIIOP. ITOT NPOLCCC y CIU3EBUKOB O4EHL HATOMHHAET
cniopoo6pa3zoBaHuc y rpubos. bosee Toro, y 601bILIHHCTBA C/IM3EBUKOB
cliopbl 06pa3yroTCs B CrICLIMANIbHBIX CHOPOBMECTIIHILIAX, HMEHYEMBbIX
nno0oesimu menamu (puc.1.6), KOTopsie N0 CBOEMY CTPOEHHIO (HO,
KOHEUYHO, HE IO MPOHCXOXKACHHIO) YaCTO MOX0XKH Ha MJIOAOBLIC TENa
HactoAwux rpub6oB. Co6CTBEHHO, NOITOMY CIH3EBHKH JUIUTE/NLHOC
BpPCMA pacCMaTpHBAJIMCh Kak NpeaCTaBUTENH rpuOOB, U O CHX TNOp,
KaK MpaBMJIO, U3yHalOTCA B KypCcax MHUKOJIOTHH.

MCTOPUS] M3YYHEHMA CJIMZEBUKOB

Kak otmeuanochb BblUIC, KpYNTHEHUINE MPEACTBUTENN CITU3EBHKOB
OblIM H31aBHA U3BECTHbI MHOTHM HapojaM mupa. B GonbuinMHCTBC
C/lyuacB OHM paccMaTpHBajHCh Kak HeoObluHbIe rpUbBI MK
3araJo4HbIC HCXHBbLIC O0BbCKTBI, U MONYyYaNH COOTBETCTBYHOLIHE
Ha3BaHHsa. Tak, Fuligo septica B ['epmaHMM Ha3blBaliM «BEAbMHMHO
maciion, B [peunu - «nernesn», B AHIIHY - «UBCTOK KOpbl ay0a», Lycogala
epidendrum B8 EBpornc WMecHOBanach «BoJiube BhIMA», Reticulria
[veoperdon B Mckcuke - «ucripaxHcuue Jlyus», Mucilago crustacea
B Poccuun - «Ocnas neHouka», BUABL Stemonitis - «BOJSIOCHI» HIIH
«CTpayCHHOC NCPOm, H T.il. .



IMepBoe HayYyHOE ONHCAHME CIIM3CBHKA BILIHMO ObLIO COCTABACHO
aniTuAckuM HarypanuctoM [x.Paem (Ray), kotopsliit B 1682r. onucan
Lycogala epidendrum xak «Mucor cocineus» - «ApKO-KpacHblii
mykop». B teuenne XVIII B. II.A.Mukeaun (Micheli, 1729),
I"A.Batrapa (Battara, 1755), A. ¢ou I'aagep (von Haller, 1768) u
/Ip. ONHCAIK HauOoJIec 3aMETHbBIC BHADBI CJIM3CBHKOB, HC OOBCAMHASA HX
B CKOJIbKO-HMOYAb OYCPUYEHHYIO IpyINNy H HE aHaJdu3upys HX
CHCTCMAaTHYECKOTO MOJIOKCHHS.

[1nogoBble Tena MAKPOCKOMMYECKUX CIH3EBUKOB, KaK MPaBHIIO,
BHELIHE HAIIOMMHAIOT rpUOBI-ROXKACBUKH. HeyaHBHTCIBHO N0O3TOMY,
YTO B NEPBOii pa3BepHYTO# cucTeMe rpubos, onybnukosarHoi B 1801
K.A.Ilepconom (Persoon) cinzeBHkH ObUIM OTHCCEHBI K KJIaccy
racTepOMHLICTOB.

B 1829r. 9.M.®pu3 (Fries), U3yunB CTPOCHHUC IIOAOBBIX TCII
MHOJKECTBA CJIM3EBHKOB, CO34aJ1 VI HUX B MpeJeliaX raCTepOMHLCTOB
ocoboe «rnoacemeincTBo» Myxogasteres («CAU3UCTBIC JOXKACBUKHY).
Uepe3 Heckonbko et [@.JIunk (Link, 1833) npeanoxun BbIAeNUTH
CJIM3EBUKOB B CAMOCTOATCIbHOE «ceMeHcTBO» Myxomycetes («ciu-
3UCThle IPHOBI»), OTAEIMB UX TAKMM 0Opa3oM OT J0XKIACBHKOB.

B 50-e roapt XIXB. cnH3eBHKH NPHUBJIEKIM BHUMAHKE BbIAAIOLLIC-
rocs Mukonora A. ne bapu (de Bary). OH pemnn BbISCHUTH
MPOMCXOXKIAECHHE (CAU3UCTBIX MACC» (B COBPEMEHHbLIX TEPMHHAX —
HaJKJIETOYHbIX arperaToB) U UCCAEAOBATH MOHBIN XXH3HCHHBIA LMK
cnu3eBukoB. [IpopamnBas ux cropsl B naboparopuu, ac bapu
oOHapy»XHJ1, YTO OHX NPOPACTAIOT HE MULENIHEM (KaK CIIOpPbI TPHOOB),
a aMeOOHMOHBIMU HMIIM XTYTHUKOHOCHBIMH KJICTKaMH, COCOOHBIMH K
AKTMBHOMY [ABHXEHMIO U paroTpodHOMy nuTanmio. B 1869 r. pycckuit
yueHblid JI.C.IlenkoBcknii nosropun onbiTel Ac bapu u HabGmozan
CIMsAHHE ORHOKJIETOYHbIX 0cOOEH B KpynHbIi arpcrat. DTOT arpcrar
LleHKOBCKHI Ha3Ban «IJ1a3MOgHEM).

Ha ocHoBauuu 3THX onbitoB, B 1887 . ac bapu BeicTynun ¢
YTBEP)KIACHUEM, YTO MEXKAY rpHbaMH H C/IM3CBHKAMH CYLICCTBYCT JIHLUB
BHEIIHee cxoAcTBO. OH AOKa3biBaj, YTO C/IM3CBHKH POACTBCHHbI
OTHIOAb He rpH6aM, a aMeOOUAHBIM NPOCTEHLIMM. H OTHEC HX K LLapCTBY
*UBOTHbIX. [le bapu npeanoxun Afs CAM3EBHKOB HOBOC Ha3BaHHC
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Mycetozoa (rpnObl-)KHBOTHbBIC), KOTOPOC M ccilyac gBaseTcs
CAMHCTBCHHbIM KOPPEKTHBIM JIATHHCKHM HaHMCHOBAHHUCM 3TOH MPYIIIIbI.

Touka 3penus ne bapy Ha 1MoJI0YKCHHE CITM3CBHKOB B CHCTEME OpI‘a-
HMYECKOro MHMpa He Oblna NpUHATA LIMPOKOM HayuyHOH oOlLEeCcTBEH-
HOCTBIO. BruioTe no0 HcgaBHCro BpCMEHH GOJILUIMHCTBO aBTOPOB
paccMarpHBalii MX B cocTaBc uapctsa rpubos. Jlnum B 1970-90 rr.
ycunuamu K.xedpppu (Jeffrey, 1971), A.Ilerrepcona (Patterson,
1994), T.KaBaabe-Cmur (Cavalier-Smith, 1981-2001) u ap.
YTBCPAHIKCH NPEACTaBICHUA 06 060COOICHOCTH CIIM3EBHKOB OT
HaCTOSLLMX MPHOOB U 0 NOJIM(HICTUYHOCTH ITOH IPYTIIbL.

H3yucHue npupoabl ¥ CHCTCMaTHYECKOTO MONOKEHH CIIM3EBUKOB
JUTUTCIIBHOC BPEMS MPOBOAMSIOCH Ha IIPUMEPE €AUHCTBEHHOM IPyNIb]
ITUX OPraHU3MOB - Mukcocacmpuo. JInub co Bropoi nonosuHbl XIXB.
CTaJy MOSABIATBCA CBEACHBSA O APYrUX rpynmnax ciuiesukon. B 1869r.
O.bpeddeana (Brefeld, 1869) onucan nepsoro npeacraBurens
ouxmuocmenud, Dictyostelium mucoroides. B 1874r. A. ne bapu
BIICPBbIC U3YUHI dxunocmenud Ha npumepe Echinosteliuvm minutum.
Hanee, 8 1880r. @. Ban Tureiim (van Teighcm) orkpsin nepsyto
akpasuoy - Acrasis granulata. B 1885r. B.®aiton (Fayod) onucan
Konpomukcuoy, 1no3fHce HasBaHHyw Copromyxa protea. HakoHcu, B
1887r. pycckui yucHsli M.C.BopoHMH onucan nepBoro
MPEACTaBUTENSA NAa3Moouohopossix cauzesuxkos - Plasmodiophora
brassicae.

[Tocne 3Ha4YHTENBHOIO nepephiBa B IyOOKMX HCCIEAOBAHHAX
cnan3eBukoB, B 60-e roabt XX B. amepHKaHCkHi y4€HbiH JI.C.OnaiiB
(Olive, 1960, 1967) BnepBble onMcan MHKPOCKONTHYECKHX  Npomo-
cmeiud n paspaboran ux knaccudukauuio. B 1973r. K.b.Panep
(Raper), npu yuactun JI1.C.OnafiBa, noka3san oTIHYUS AMKTHOCTENHA
OT aKpa3uja M pa3Ac/Mi UX Ha ABE CaMOCTOATENbHBbIE TPYMIEI.
[NocnegHnM 3HaYHTENBHBIM OTKPBITHEM B 00aCTH ONMCAHHUA HOBBIX
rpymni CAM3CBHKOB cTano obHapyxeHHe A.K.Yopau c coaBropamu
(Worley ct al., 1979) nepBoro u noka ¢AHHCTBEHHOTO MpEeACTaBHTENA
gonmukyauo - Fonticula alba.

[Mposenenubic B 60-80 rm. XX B uccnacaosaHus pasHoobpasus
CIIH3CBHKOB, MX XH3HCHHOTrO UMKJSA, OMOXHMMHH, UHTONOTHH U
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yJIbTPACTPYKTYPbl, MO3BOJIUIH [POSCHUTL BOMPOCHI BHYTPCHHCH
CHCTEMATHKH K1 (PHIIOI'CHHH rpyninbl. B co3iaHue COBpEMEHHOI CHCTCMBbI
CNM3EeBHKOB Haubonbiuui Bkiiaj BHceau k.B.MapTuu (Martin),
K.A.Anekconyaoc (Alexopulos), K.B.Panep (Rapcr), JI.C.Oaaiis
(Olive j.), » H.O.Hanunenra-bBpemekamn (Nanncnga-Bremecamp).

Ewe ne bapu nokasan, yto MHOrue BHMAbl CIH3CBHKOB JIETKO
KYJTBTHBHUPYIOTCS B J1aDOPaTOpPHbIX YCIOBHAX M MPOXOAST BCC ITalbl
’KH3HEHHOIO LHKTa 3a HECKONIbKO AHEM. [ToaToMYy B psine HecncaoBaHH i
NOCJNEAHUX ACCATHIECTUH CAU3CBHKHU BBICTYyNajlu B KaYECTBE
MOAENBHbIX 00bEKTOB. B 4acTHOCTH, KyBTYpb! CIM3CBHKOB MO3BOJTHIIH
MOJTYYUTb BaXKHbIC CBCACHHUA 00 (yHKUHOHHPOBAHHUH KaJIbLHH-KaJIbMO-
AYNUHOBOro H UAM®-onocpe0BaHHOTO MEKKJICTOYHOIO B3aUMO/1Ci-
ctBUA. ['MranTckue MHorosaepHbie NIa3MOAUHN CIH3CBHKOB MPHBJIEK-
11 BHUMaHHUE FEHCTHKOB, LIUTONOIOB U BnoxuMukoB. X u3lyueHue
MO3BOJHUJIO MPOJHUTL CBET HAa (YHKUHOHHPOBAHHC LIHTOCKCIICTA,
IBOJIOLIHIO MOJIOBOT'O MPOCCCCa, CONOAYHHCHUE AACP B MHOI'OSIAEPHbIX
KJIETKaX M MHOTHC APYTHC BOMpPOCbl. MOXXHO CMENIO 3agBHTh, YTO
HapsIy C MbILLIbIO, Ap030(HIION H apabMIONCUCOM, CIIH3CBHKH ABIIAIOTCA
OTHUM M3 HanOonec ynoOHbIX MoAEAbHBIX OOBLEKTOB OHOMOTHH.

BMOJIOrMa CJIMZEBUKOB

B *H3HCHHOM UMKIC CIIM3CBHKOB BbIAC/SAIOT ABE CTafHH: Mpo-
¢puueckyro (BErecTaTUBHYIO) U paccenumensiyro (reHepaTHBHYIO).
Ha tpoduucckoil craguu NpoHCXOAHT POCT OpraHM3Ma, HaKOTUICHHE
OHoMacchl M BCTCTaTUBHOC Pa3MHOXCHHE, MPCHMYLIECTBCHHO MYTCM
OuHapHoOro acsncHus knertok. Ha paccenuTeibHOM cTaaHH OCYLICCTB-

nscrca 6ecnononoc pazMHOXEHHC M PACIPOCTPAHCHUC C MOMOLUBIO
Crop.

TPOOUNYHECKAA CTALUNA

B »kM3HCHHOM UMKJIE C/IM3CBHKOB TpO(bH‘-ICCKa}I CTaaus NnpcacrtaB-
JICHA:

~
®  OOHOKJICMOUMbIMIU OCo0ANMU,

®  HHAOKAEeMOUNbIMU CMPYVKINVPAML.
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3. 4. S. 6. 7.

o ok

) Mnm

Puc.2.0aHokneTo4Hble cTagun cnuseBukoB (no Spiegel et al., AommVJ.l

1-XryTUKOHOCHaA kneTtka nna3moguodopug, 2—-MukcaMebul guktnoctenua (a—Ha sereTaTUBHOW cTaguu,
6—Ha cTapuu npearperaunu), 3—0QHOKNETOUHbIE CTaAUM NPOTOCTENUA (a—XryTUKOHOCHas KneTtka, 6—Mukcamebbi),
4-ogHokneTtouHble ctaguu Planoprotosteliaceae (a—xryTukoHocHas knetka, 6—mukcameba), S5—ogHokneTouHble
cTaguu 3axuHocTenua (a—XrytTukoHocHas knetka, 6—Mukcameba npeacrasutenert oTpaga 3xuHocTeNUedOPMHBbIX,
B-Mukcameba npeacrasutenent oTpRAa 3XUHOCTENUONCUAHDLIX), 6—0QHOKNETOYHbIE CTaauu MukcoracTpua
(a—xryTukoHocHas kneTtka, 6—mukcameba), 7-oAQHOKNETOYHbIE CTaguu akpasug (a—XryTUKOHOCHAaA KneTka,
6-Mukcameba);

o




OnHokJjeToUuHbIe 0COOH MpCACTaBASIOT COOOMH rCpBbiit HTarn
rpo¢HUYCCKON CTaAMH CAN3CBHKOB (pHc.2). OHH YyCIIOBHO pa3ICIISIoTCs
Ha TPH THIIA:

® arebouodHble Kiemku,
®  DICCYMUKOHOCHBIE KACNKU,

® _viacmuedasebesl.

Ameboudnvie knemku - Hanbosice pacnpoCTpaHCHHBIH THI
OJHOKJIETOUHBIX 0c00cit cnu3eBrkoB. OHM B OCHOBHOM ORHOSACPHbI,
HMCIOT MHKPOCKOMMYECKHC pa3MCpbl, NICPCABHIAIOTCS C MOMOLIBIO
IICCBAONOAHM U OCYIICCTBNAIOT (paroTpopHoc nuTaHuc. AMCOOHIHBIC
KJICTKH CJIM3CBMKOB IPUHATO HA3bIBaTh MUKCamebamu. BHcliHe oHu
4aCTO HEOTIHYHMbI OT aMCOOHAHBIX MPOCTCHLLIMX.

Xzymuxonocusie unu gnazennamusvie Kaemku NpHUCYTCTBYIOT
B )KH3HCHHOM UMKJIC MHOTHX ciu3cBHkoB. OHH uacTo obpa3syiorcs u3
MHKcaMe6 NpH MOBBILLICHHH BIAXHOCTH CybcTpara.

Macmuzaméonr nnu amébopnazenamnvie kiremku obpasyror
KaK )XTYTHKH, TaK H ncesaonoanH. OHH aBns1oTCs nepexonaHo hpopmon
MCXKIY MHKCaMcOaMM H XTI'yTHKOBbIMHU KJICTKaMH.

Kak npaBuo, >XryTukoBbic KJICTKH, MHKCaMeObl U MacTHUraMcObI
CMoCOOHBI K B3aMMHBIM IMpPEBPALICHUAM OTH NpPCBpalllCHHS
pEryJaMpyIOTCs C y4acTueM HoHoB Ca™.

HaakJ/jeTounble CTPYKTYPbI HMCIOT pa3jlMuHOE CTPOCHHUC H
npoucxoxacHuc. OHu o6pa3yloTcs H3 OAMHOYHBIX KJIETOK H
COCTaBJIAKT BTOPOW 3Tan TpodHUYCCKOH CTaAMH >KU3HCHHONO UHKIA
cnu3eBUKOB. M3BeCTHO ABa OCHOBHBIX THIIa MCXKKJIETOUHbIX arPEraroB:

® niazmoouu,
® ncegoonnasmMooltll.

ITnazmoouii - Hanbosnce XapakTCpHBIA MJIs CAM3CBHKOB THII BC-
reraTUBHOrO Tena (cM. puc.9 v 25.1.a). On npeacrasnsct coboit
FHI'AHTCKYH MHOTOAAECPHYIO KJICTKY amMcbonaHoi Mopdosioruu u
obpazyercs U3 MukcaMeb M KTYTHKOBbIX KJIETOK B XO/IC UX Pa3BUTHA.
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Iyt obpa3oBanusa nnazMoauns paznuulbel. OH GpopMupyercs nubo B
pe3ynbsraTe MHOXCCTBCHHbIX ACJICHHH sapa aMcOOMAHOM KJIETKH, JTHO0
npy CIUAHUH OTAC/bHBIX aMCOOHAHBIX OCObEi.

IIcesdonnasmooun npeacrasaser coboi coobiectBO aMe60-
MIHBIX KJIETOK, HC TEPAIOLMX CBOCH HHAHBHAYANbHOCTH (CM. puc.17.6
1 26.4). OH obpa3syeTcs B pc3y/bTare azpezaigiu - TCCHOro cONuKeHN
OTAEMBHBIX aMcOOHHBIX 0COOCH C HX 0OBEAMHEHHEM B €AMHBIMH
oprauusMm. [lceBroruiasmonmi cTpyKTypHO nogo6eH KOJTOHHHU HITH AaXC
MHOTOKJICTOYHOMY OPraHM3My, HO MPHHUMITHAIBHO OTIMYAETCA OT HUX
TEM, 4TO HC 0OpasyeTcs NMyTcM Ae/ICHUs OXHOH MaTECpUHCKOH KJIETKH,
a 00beAUHACT 0c00CH pa3TMYHOIO NPOHCXOXKIEHHS.

Ha npotskcHun Tpoduucckoi ctaauu, amebouaHbie 1 ¢naren-
NIATHBIE KJIETKH CIM3CBHKOB 00pa3yloT 11a3MOaHH M NCEBIOMIIa3MO-
auu. [locneanne, npono/mkas NUTaTbCs, AOCTUTatOT HHOIAA 3HAYUTEb-
HBIX Pa3MCpOB, MOCJC YETO MCPEXOAAT K PACCENUTCIbLHON CTaaHH
YKH3HEHHOT 0 LIMKJIA, pacnajasch Ha OTAC/IbHBIE KIETKH - CHopbi.

PACCEJIUTENIBHAA CTALMNA

[Ipouecc 0b6pa3oBaHus CNOp y CIM3EBHKOB Ha3bIBAIOT CNOPY/IA-
yueu. Criopsl y CIH3CBMKOB MOTYT 00pa30BbIBATHLCA M3 Pa3siHYHbIX
BCT€TATHBHBIX CTPYKTYP:

® U3 OAMHOYHON aMeOOMAHON KJIETKH (XapaKTEpHO A/ npomo-
cmenuo),

® U3 MIa3MoAMs (XapaKTEPHO WIS MUKCO2ACMPUO W NAA3MOOU-
ogopud);

® U3 OTAEJIbHBIX CETMCHTOB Ma3MOAMA (XapaKTCPHO A MUK-
cozacmpuo, npomocmenud v niaazmoouohopud);

® U3 fceBIOIUIa3MOANs (XapaKTEPHO AJIS OuUKMuocmenuo H ax-
pasuo).

Cropynsauus C/AM3eBHKOB MOXET MPOHCXOAUTb ABYMs criocoba-
mH. Cnopsl 1160 06pa3yroTcs B BUAE Macchl CBOOOAHBIX KJIETOK, THO0
$OpMHpYIOT MI0A0BbIE TENA.
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® Maccuoi cnop (puc.3.1) He 00pa3yi0T MOP(OSIOrHYECKH-CAHHOH
CTPYKTYPHbI, U CBS3aHbl MEXAY CO00H TONbKO OOUIHOCTBIO MPOMC-
XOXKICHHA. Y 1apa3HTHUCCKMUX OPraHHM3MOB OHIf COXPAHAIOT LICJIO-
CTHOCTb JIMLLb 110Ka HaXoasATcsA B 060s10uke KieTkH xo3suHa. Cro-
pyJisLMA ¢ 00pa30BaAHHCM MAacC HCCBSI3aHHBIX CIIOP XapaKTepHa s
HEKOTOPbIX niuzvioouoghopud (cm. puc.25.1.8).

® [Inooosvie mena CIM3CBUKOB - 3TO CICUHAATU3UPOBAHHBIC CTPYK-
TYPBI, CJy>KaUIMC JIJIs CO3PEBaHHs U pacnpocTpalcHus cnop’. OHu
o0nafaloT CTPYKTYpHOH LIEJOCTHOCTBIO U ABAsAKOTCA 6osce npo-
rpeccBHOi (OpMOH CrOpY/NsiUMH 10 CPABHCHHMIO C MacCaMH Hc-
CBA3aHHBIX KJICTOK. XapaKTCPHbI U151 BCEX TPYII CIM3¢BUKOB, KPO-
ME YepKOMOHUO.

Crnopsl B MIOAOBBIX TCAaX MOTYT 06pa3oBbIBaTLCS ABYMS CIOCO-
0aMu - Indozenno (BHYTpH IIIOAOBOrO TC/A) U IK302en10 (Ha €ro
noepxHoctH). [Ipu 3TOM, MIOAOBBLIC TC/Ia MOTYT COCTOATDH TOJb-
KO M3 CIIOp, HMJIH € BKJIIOYaTh CTEPHIBHBIC CTPYKTYpb! (cTebenck,
KanuJUTHUMHA U Ap.), cmocoOCTBYIOLMC pacCpOCTPaHCHHIO criop. B
COOTBETCTBHH C 3TUM Pa3HyYalOT TPH OCHOBHbIX THIA MIOAOBBIX
TE€J C/IN3CBHKOB:

* Copycwi (puc.3.2)- cnopbl 06pa3yrOTCsi 3K30I'CHHO, MII0A0BOC

TEO LUCIMKOM COCTOMT H3 CNop (XapaKTCpHbI AJA nAA3MOOUO-
¢opuo n axpaszuo, cM. puc.25 u 27.4);

» Copokapnut (puc.3.3)- crlopbl 06pa3yloTCs IK3OCEHHO, MJI0-

AOBOE TENO MOMHUMO CNOP COACPXXHT CTCPUIBHBIC CTPYKTYPbI
(xapakTcpHbl 4ns duxkmuocmenud ¥ akpasuo, cM. puc.8 u 27.1-

3); 1. 2. 3. 4.

Puc.3.Tunbl cnopynauuu y cnuseBukos (opwur.).
1-macca cnop, 2-copyc, 3—copokapn, 4-cnopokapn;

TInogoBbIE TENA CANIBCBHKOB HC TOMOJIOT U HbI TAKOBBIM Yy coOCTBCHHO rpu6os H HC
ABJIAKOTCA HACTOAULNMH OpraHaMH.
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* Cnopoxapnet unn cnopodgpoput (puc.3.4) - cnopst 06pa3yroT-
Csl 3HJOreHHO, MIOAOBOC TENO0 TOMHUMO CHOP OOBMHO COAEPXKHT

CrepHJIbHBIC CTPYKTYDbI (XapakTepHbl AN (puzaposwix, CM.
puc.18-22).

Pa3mcpbl NI0AOBBIX TN Y CIM3EBUKOB KONEOMIOTCA B 3HAUUTENh-
HBIX [PCAC/AX - OT HCCKOSIBKHX MHKPOMETPOB AO AECATKOB CaHTH-
MCTPOB, @ YHCJIO CMOpP B HUX BapbHPYET OT OJHOM IO COTEH ThHICAY.
Ctpochue naonoBbIX TEN BeCbMa pasHoobpa3Ho, H, Hapaay ¢ Mopdo-
NorucH cnop, CNYXHMT BaXKHEHALLIMM JHArHOCTHYECKMM NPU3HAKOM NIPH
OrnpeacsiCHHH BUAOBO# NPHHAAIEXKHOCTH C/TH3EBUKOB.

NONOBOM MNPOLECC M ATAMHBIE
OTHOLWEHWNY

Y HEKOTOPbIX CIH3EBHKOB 0OHapyXeH NoNnoBOH mpouecc, npea-
CTaBAAWOIIKUA COOON THUMHUYHYIO U30X0/102AMUI0, T.€. CIINIHUE
BEICTAaTHBHBIX 0cobOeil (MMKcamMeO WIIM KT'YTMKOHOCHBIX KJIETOK) C
obpazoBaHHCM AUIIOHAHON 3UTOTHI (husapossle, n1azmoouoghopudel
H konpomukcuost). U3pcaka, Takxke, orMeuaerca obpaszoBaHue crie-
LUMAIM3NPOBAHHBIX FraMeT OMHAKOBO# Mopdonoruu. B 3THX ciyyasx
MOJOBOH MNPOUECC CAM3EBMKOB MOXHO pacCMaTpHBaTh Kak
Huzozamemozamuro (OUKMuocmenuosl).

OpHako y 60NMBLIMHCTBA CIM3CBHKOB 10JI0OBOE Pa3MHOXEHHE Ha-
XOAUTCS HA ITANC CTAHOBJCHHUSA, W NPEACTABIEHO NMPOLECCAMH
HCpCI'Y/ISIPHOro 0OMCHa reReTHYECKO HHopMaLMeH.

Honroc BpcMs CYHTANOCh, YTO CIIMAHHE OAHOKJIETOYHBIX 0cobeii
HcOBXO0AHMO CAM3CBHKAM TONBKO i1 06pa3oBaHHs IJIOAOBOIO Tena.
OpHako co BpCMCHEM BACHHIIOCH, YTO Y MHOTHX OPraHM3MOB (HanpuMep
yepkomonad) KMMeeT MccTo obpa3oBaHue nnaasmoaueB Oes
NOCEAYOLICTO CTOPOHOLLCHHS.

B 1984r. JI.H.CepaBun n A.B.I'ynkoB noka3zanu, 4to CIUsSHHA
OJHOKJICTOYHbIX OPraHM3MOB, HE CONPOBOXIAKLIHECSH MOJOBbIM
MPOLIECCOM, NPEACTABAAIOT cOO0H azamnbvie omnowenua - paHHION,
JOMOMOBYI0 (POPMY MCKICHOMHBIX B3auMoaencTBui. Tak crasno scHo.
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1TO (OPMHPOBAHHUC CAHM3ICBMKAMH HAJIKJIETOYHBIX CTPYKTYp 4YacTO
HallpaBJICHO Ha OCYLLCCTBJICHIIC araMHbIX OTHOLLICHHU I,
Knaccudukauus araMHbIX OTHOUIEHHH 110APOOHO paccMoOTpeHa
HaMH B nocobun «OO6uias MHKOJOTHA». 34CCh MbI JIHIIbL KPaTKoO
nepevrcinmM GopMbl ITHX OTHOLLICHHUHA, NPHCYUIHC CIIN3CBUKAM.
Y Ccnu3eBHKOB M3BECTHO YCTBIPC H3 NATH CYLICCTBYIOUIMX
MOP(OIOrHYCCKHX TUIMOB araMHbIX OTHOLICHHH:

e [lccBAOKOHBIOralMa XapakTCpHa A Oukmuocmenod, u, Bo3-
MOXHO, akpa3ud. OHa NpUBOAMT Y HHX K 06pa3oBaHHIO NCCB/IO-
[1a3MO/IHCB.

o TlceBjokonynsalMs XapakKTCpHAa IS YEPKOMONAd U OUKMUOC-
menuo, U NPUBOAAT y HHX K MMOSBJICHUIO coMaTtes (ruOpHaHbIX
KJIETOK), KOTOpbIC BCKOPE BHOBb Pa3fACifAlOTCS Ha OAIIHOYHbBIE Ofi-
HOsIAEPHbIE OCOOH.

e BpcMcHyas mnasMondauus xapakTteptia s yepkomonao, n
NPUBOASAT K MOSABJACHHIO HCAOJTOBCYHBIX [JIA3MOJIUCB, KOTOPBIE
BCKOPE BHOBb Pa3/ICJAAOTCS Ha OQHHOYHbIC OJHOAACPHBIC OCOOH.

e Heo6parumas nnasMoamanus XxapakTcpHa aas huzapoevix
Cc1u3e8ux08 U TPUBOAMT Y HUX K 0Opa3oBaHMIO JOJTOXKHMBYUIHX

NJaa3MoaHneEB. Co BPCMCHCM TaKHC IUJIa3MOAHH IIPpCBPALIAOTCA B
IJ1IOAOBBIC TECJIA K 06pa3ylo1‘ HNOKOALUIUCCH CTIOPbI.

AraMHbIC OTHOILEHHS CJIH3CBUKOB IPCACTAB/ICHbI B OCHOBHOM NIpE-
CEKCYaIbHbIM MPOLIECCOM.

BakHO OTMCTHTB, YTO Y CJIIM3CBHKOB B MpCACNaX OAHONo BWIA
MOTYT ObITh NPEACTABAEHbl HCCKOSIbKO THMOB FCHCTHUYECKOM
pekoMOHHALIMHK, BKJIIOYAs araMHbIE M KApHOraMHbIC OTHOLLCHHA. B cBA3M
C 3THM, CIHU3EBUKH SBJAIOTCHA LEHHBIM OOBCKTOM ANA M3yUYCHHSA
3BOJTIOLMH MOJIOBOTO Ipoiiccea.

' 3TO CpaBe/UTHBO JIHILL B TOM CTYHac, CCTH HAAKNCTOMHAA CTPYKTYpa o0pa3syceTcs
TyTeM arperauii OTHOKJICTOYHbIX 0COOCIH, @ HC MHOJKECTBCHHOTO ACMELA A/IEP O/THOI
KJETKH.
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KJIACCMPUKALIME CJIIMSEBMKOB

JAnutenbHoe BpeEMsA CIHWU3CBHKH CUYNTANHCh ECAHHOH B
IBOJIIOLUMOHHOM OTHOwwEHHUH rpynnoid. OOCyxaeHHe wux
CHCTEMATHUECKOIr0 MOIOKEHHS, MPH ITOM, KacalocCh JIHIIL BONPOCA O
TOM, K KAKOMY 11apCTBY OHH OTHOCSITCA: K )KHBOTHBIM MJIK K rpubam.
Jlumib B 70-80-¢ roabl XXB. OblI0O YCTAHOBJIICHO, YTO C/IK3EBHKH
npeactTapnsior coboil nuwb cBOCOOpa3HYIO XH3IHEHYIO GopMYy,
OT/IMYAIOLLYHOCS KaK OT XHMBOTHbIX, TaK U 0T coOcTBeHHO rpnboB. Kak
1 MHOT'HME JIPYTH€ dHU3HCHHBIE JOPMbI, CIM3CBHKH OObCAMHSIIOT HECKOJb-
KO HEPOACTBEHHBIX IPYII, KOTOPLIC B MPOLICCCC IBOMIOLMHK HE3aBUCH-
MO ApPYr OT Apyra npvoOpciin CXOAHbIE YE€PThl OPraHM3aLHH.
TpaauuMoHHO, B COCTAB CIM3CBHKOB BKIIOYAIHCh!

1. naazmoduansible cauzesuxku = Mukcomuyemst = puzaposgoie
(BK/IIOUAs npomocmenegolx, IXUNOCMENUCEbIX U MUKCO2ACH-
pO8bIX);

2. Kremounble CAU3CBUKU WU aKpaszuosmuyems! (BKJIKOYAA akpd-
3u0 U oukmuocmenuo).

3. naazmoouogopossie cauzeguxu (naasmoouopopuost);

4. nabupunmosvle cauzesuxu (1abupunniynst).

B cooTBeTCTBHM C CUCTEMOI, MPHHATON B HACTOSALLICM MOCOOHH,
MHMKCOMHLIETBI, AMKTHOCTENHAb] U Ms1a3MoaArodopHIbI paccMaTpHBa-
I0TCA mpejeyax uapctBa Myxobionta, akpa3uasl - B LapCTBE
Euglenobionta, a nabupunHTynsl - B uapcree Heterokonta. INocneanss
rpyIina 1o MHOrMM 4€pTaM OpraHu3allvH OTJIUYacTCsA OT CIM3EBHKOB,
M HC BKJIIOYEHA B HacTtosulce nocobuc. Ha octanbHBIX rpynnax
CNIU3EBHKOB (CM. Tabnuuy 1) Mbl mogpobHO ocTaHOBUMCS HIke. Kpome
TOr0 Mbl KPaTKO PacCMOTPHM TpyINy yepkoyMoHao, sBAAIOULYIOCS
NpeakoBoi ans ¢huzaposwvix U oukmuocmeo.

BaxxHO OTMETHUTBH, YTO NMOMHMO «KJACCHUYECKHX» Tpynm, K
KU3HEHHOH (OpME CIIM3EBHKHOB MOI'YT ObITb OTHCCCHBI HCKOTOPbIC
IOPYrHE CYLIECTBa: KHudocnopuouu (BKIKOUas Mukcocnopuoui, na-
paMukcuit U eaniocnopuduti), nnasMoguanbHbic GopMbl 3070miic-
MblX, JHCENMO3IENCHbIX W XA0paApaxHiesblx 8odopociell, HHPy30pHH
pola Sorogenda, HEKOTOPBIC CIIOPOBHKH (cemocnopuduu) a TaKxKe
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wnkcobakmepuu. Y BCCX 3THX OPraHH3MOB UMCECT MECTO THITHYHbIA
JUISE CJIM3EBHKOB XH3HCHHBIA LMK, BKJIIOYaKWHKUHA obpa3oBaHHC
HA/IKJICTOYHBIX arpcraToB M MJIOLOBLIX TCH, pacnafalolMXcs Ha clo-
pbi. ORHAKO, 3TH IpyNNbl HUKOTAA HE paCCMATPHBAIUCh KaK CIIH3EBH-
KH BCAEACTBUC BaXHBIX OCOOCHHOCTCH HX opraHu3auuy. Mbl Takxke
e OyaeM Ha HMUX OCTaHaBIMBATbLCH.

METOAbI UIYYHEHME CJIMZEBMKOB
CbOP N KYNIBTUBUPOBAHME

Hns oOHapy»cHHs CBOOOAHOKHBYLIMX C/IH3EBHKOB OOBIYHO HC-
MoJIb3yIOT ABa METO/A:

® cbop 6 npupode;
® MemooO 6najNCHOll KAMePbl.

[lepBbiii McTOm Haubosicc NPUroacH ONA HM3YUYCHMSA
MaKpOCKOIHYECKUX CIM3EBUKOB. [151040BbIC TENMAa MHOTHX H3 HUX JIETKO
0bHapyXuTh O51arosaps kpynubeiM pa3Mepam (Fuligo, Reticularia) nnu
sipKO# okpacke (Arcyria). Y HCKOTOPbIX BUAOB MEJIKHC MJI0J0OBBIC TENA
06pa3yloT OOUIMPHBIC KONMOHHH, KOTOpbIE TaKxXe ObIBalOT XOPOIIO
3aMeTHBI (Stemonitis). [Ipn noucke CIM3EBHKOB B NMPHPOAC 0cobo0e
BHUMaHHUE clicaycT oOpallaTh Ha pa3fHUHBIC PACTUTC/bHBIC OCTaTKH
(nHK, BaNIE&XHHUK, OpEBHA, onag U T.1.).

OnHako, HEKOTOPbIE BUAbI MOXKHO OOHAPY>KHTb JIMLLb ITOCJIE TILA-
TeJIbHOro OCMOTpa PaCTHUTC/IbHbIX OCTATKOB C TOMOILbIO YBCIIHYNTENb-
HOTO cTekna (npomocmenudsi K auyeessie). Kpome toro, nionossie
TCJla MHOTHX CJIM3€BMKOB SBJAIOTCHA 3(PCMEPHBIMH, T.C. XPYNKHMH H
HCAOAIOXKHUBYILMMH. 17151 H3yYeHMs TaKMX CAU3EBHKOB Haubosnce ynobeH
MCTOJ BJIaXXHOH Kamcpbl.

[pn HcnoaBL30BaHUH ITOTO MCTOAA, MPOU3BOAAT COOP Pa3IHYHBIX
MPUPOAHBIX cyOCcTpaToB (ApPCBCCHHA, KOpa MEPTBBIX AEPCBhLEB,
OFMABLUKC JIUCThA U Mp.). 3aTCM 3TH CybCcTpaThl NIOTHBIM CJI0EM pac-
KSlaAbIBalOT Ha AHO yamek [leTpH, yBAaXKHAKOT W HCCKOJIbKO JHEH
HHKYOMpPYIOT B TCIUIE TPH pacCEsHHOM cBeTe. Ecnu cybetpaThl oueHb
CYXH€E, HX MOTHOCTBIO 3IMBAIOT BOJIOH H COXPaHAIOT TaK Ha NPOTHKECHUH
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TALJTHILIA

/

IIpu3HaKM OCHOBHBIX

lMpu3Hak Uepko- | Ouktuo- | Mporto- | 3xuHo-
MOHaAabl | cTenuabl| ctenuabl] crenuabl
4
ﬂnpblLUKM 1ueHTpanbHoe | 1w Heckonbko | 1ueHTpansHoe 1 ueHTpanLHoe
neprhepHEOUX
MNcespnonoaun |unosuole jpunosmble | dunosHole | puiosHble
XKryTukun 2 retepo- - 1-2 reTepo| 2 retepo-
KOHTHbIE KOHTHblE€ | KOHTHblE
HankrnetouHble (npoto-) ncesno- npoTo- npoTo-
arperartb! (HA) | nnaamoguin] nnasmogui | nnasmoaui | nnasmoaui
MNoaBuXxHoOCTbL + + + +
HA
MnounaHocTb n 1n n 1n
HA
Cnopo- - copokapnbl | cnopaHmu | cnopaHmm
HolleHune
Cnopo- - 3K30reHHoe | aHAoreHHoe] 3HAOoreHHoe
obpasoBaHue
AramMHble noegpoonyrsLn, | nossnoony ALV, - -
OTHOWEeHUA BpemMeHHan CEBNOKOHBIOMALMA
rasmaiyaLVs
Nonoso#
npouecc - usorameTo- | n3oxono- | n3oxono-
ramus ramus ramus
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I'PYILII

CJIN3€CBNKOB

Mukco- Mnasmoguo-| Akpasuabl | Konpo- D OHTUKY-
ractpuabl [hbopuabl MUKCUAbI ] NUAbI
1 yeHTpanLHoe 1 ueHTpansHoe 1 ueHTpanbHoe +1 LUeHTpansHoe  Heck LeHTparnbHbix
unu nepucbepuy.
(bunosHble - nobosHble  |nobo3Hble [Kbunosuble
2 retepo- |2 retepo- 2 n3o- - -
KOHTHble | KOHTHble KOHTHbIE
IpoTo-, adhaHo- [(NpoTo-) nceeno- ncesno- ncesno-
_(baHepo-  Jnna3Moaun nnasmoaun nnasmoaun | nnasmoauin
nnasmoauu
+ - - - -
1n, n+n, ZnL 1n, n+n, 2n 1n 1n 1n |
4 Tvna COpYCh, CopoKapnbl, COpYCb! copokapnbl
CNOPOKapnoB | Macchl cnop CopycCbl r
9HOOreHHoe | 3k3oreHHoe | 3Kk30reHHoe |3K3oreHHoe | 3K3oreHHoe
HeoDpanaman | - - - -
nasMoVal A
130Xono- n3orameTo- - p3oxono- -
ramus, “30xonoramus, raMus
anoMUKCUC  |anoMUKCUC
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HECKOJIBKHX 4acoB. [1oToM fHILHIOIO BOQy CIIHBAIOT U COACPKAT KaK
YKa3aHO BbILUC.

Bckope cybcTpathl MacCoBO HOKPBIBAIOTCS MIOAOBLIMH TE/laMH
ciuszeBukoB. Yacto, nepBbic crnopodopel Echinostelium w Liceu
NOoABAAIOTCA Yyxe 4yepe3 24 4yaca, XOTs Haubosbluee MX UHCAO
obpasyetcs Ha 3-8 cyTkM nmocljic Hauana KynstuBupoBaHua. Hekoro-
pbiC BHAbl CIW3EBHKOB TPEeOYIOT AMMTCIBLHON MHKYyOauuu — 1o
HECKOJNIbKUX Heaenb (Physarum).

Xopo1uue pe3ynsrathl Ja€T UCTIONb30BaHMUE B KaueCTBE cyOcTpara
IU1s1 BAAXHON KaMepbl y4aCTKOB KOPbl XHBbIX AcpeBbeB. C 0qHOM CTO-
pPOHBI TaAM MOTYT MaCcCOBO HaXOAHMTbCSA CMOPbI CJIIU3CBHKOB, a C ApY-
rOii, MPaKTUYECKHU OTCYTCTBYET MHKpodiopa, KOTopas MOXET NMoJaB-
NATH pa3BUTHE MIoaoBbIX Ten. Hanbonec npurogHa ans BeiAcieHHs
CJIU3EBHKOB 1LIEPOXOBaTas KOpa TaKHX JCpPEBbCB KaK MBa, BA3, KICH.
Kopa ronoccMeHHbIX, 3a HCKJIIOYCHHCM pa3BC YTO MOXIKEBC/IbHHMKA,
00bIYHO 6CAHA CNH3EBUKAMH.

HHorga nnogosbie Tena (pU3apoBbIX CAU3CBHKOB, COOpaHHBIC B
npupoae, ObIBalOT CTAPBIMM HJIH MOBPCKAEHHBIMH, YTO AENIACT HEBO3-
MOXXHbIM TOYHYIO HACHTH(PHKALHIO BHAOB. B 3TOM ciyyac cnopsl,
M3BbATHIC H3 MIOAOBBIX TE€J, NPOPALIMBAIOT HA HCKYCCTBCHHBIX
MHUTATENbHBIX CPCAAX M MOMYYAIOT HOBBIC MJIOAOBLIC TCAA In Vitro. 3ToT
Croco6 NO3BOJACT TAKXKE NCTATLHO H3YUHTDb MOCACAOBATC/ILHOCTD CTa-
vt GopMHPOBaHH MIIOAOBOTO TCA.

[MonyueHune NaofOBBIX TEN IN VItro MOXKHO Pa3fic/IMTh Ha TPHU OC-

HOBHBIX 3Tara: NpopaumBaHHC CITIOp, KyT1bTUBHPOBAHHC IU1a3MOJUCB #
MOJYHYEHHUC MJIOAOBLIX TCII.

Mpopawuesanue cnop

[Tuweil cnuzeBMKOB B NMpHpoae OObIMHO ciiyxkar 6akTepHH.
[lo’TOMYy cnopsl ClIM3€BHKa BbICEBAIOTCA Ha NMPCABAPHTCIbHO
MOArOTOBJACHHYIO OakTepHanbHYIO KyabTypy. Hauie Bcero mis 3THX
uesed UCONB3YIOT KYNBTYpbl KUtleuHoH (Esherichia coli) nnu cenHoit
(Bacillus subtilis) nanouck. KyabTUBHpOBaHHE NMPOBOIAT HA
arapu3oBaHbIX cpcAax B TCMIOM 3aTCHEHHOM MeECTE.

B npo6bupku unu vawuku [leTpH, coacprkailime MOAOAbIC KOTOHHH
OakTepHil, ¢ cobNIOACHHCM YCI0BHH CTEPUIILHOCTH [EPEHOCAT CHOPBI
M3 J10JI0BOrO TEsa CIN3CBHKA.
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Muoraa tpebyeTcs npeaBapHTC/ibias OYHCTKA CIIOPOBOA MaccChl
OT MpUMcccH (Harnpumep, cnop NCHHUHANOB). s 3TOro cnopsi
CJIM3CBHKA CYCMCHANPYIOT B CTEPHIBHOH BOAC H MHOIOKPaTHO
pa3BOAAT CYCICII3HIO. 3aTCM MaJICHbKas Karljisi CyCICH3HH B CTEPHIIb-
HBIX YC/IOBHSAX MCPCHOCHTCS B NpoOHpKy Ha KynbeTypy 6akrepuu. [lpu
3HAYMTEJILHOM Pa3BCACHMH, BCPOATHOCTb TOTO, YTO B OAHOH Karijie oka-
XKYTCS H CIIOpbI C/IM3CBHKA K CrIOpbI rpHba-NpHUMccH, OYEHD HEBEJTHKA.
CoOTBETCTBEHHO, XOTA Obl YacThb MPodbHpok OyaeT coaepxarb YHCTY 1O
KyAbTYpy ciau3eBHka. CTencHb pa3BeACHHS CyCIICH3HH ONpEAcaseTcs
IKCIEpUMEHTaNbHbIM NYTEM. MIHOrAa, B ciiyuae B3sATHA CrIOp M3 BHYT-
pPEHHEH 4acTH IJIOAOBOro Te/a CAM3CBHMKA, pasBCACHHC BOOOILIE He
TpcbyeTcs.

MHOTrHC BHAbI CIH3EBUKOB TAKXKE YCMELIHO KYJbLTHBHPYIOT Ha
Cpefax ¢ APOXOKCBBIMU rpHOaMH MK AaXC B [TOJIHOCTBIO aKCEHHYHBIX
YCNOBHSX.

Kynsrueuposanmne nanasmopauves

CAU3CBHKH ¢ MEJIKUMH MIONI0BbIMHM TCIIAaMH YCIICLIHO POXOAAT
BECb >XH3HECHHBIA UMKA B npobupkax win 4awmkax [letpu. Ho ana
MoJy4eHUs KPYMHBIX IJ1a3MOJMEB M, COOTBCTCTBCHHO, KPYMHBIX
IUTONOBBIX TCJ1 WIH MX KOSIOHHU#H, TpebyeTcsa fopaluyBaHUE M1a3MOOHUCB.

Jns popalmyBaHHs, MONOAbIC MJIa3MOAMM aKKypaTHO, BMCCTE C
KycouKamH CybcTpaTa, H3BJICKaIOT U3 NpobHpku HiaH uawky [lerpu n
MOMCILAIOT B 60s1ce KpyNHbIE COCYAbI - KPHCTAILTH3ATOPbI, POTOKIOBETDI
u np. B cocymax co3naorcs yCiaBHs NOBBILUCHHON BIAXHOCTH, M1
YEro UX AHO BbICTHIAIOT YBIAXHEHHON (PHABTPOBANIbLHOM OyMaroi uin
3aJIMBAIOT «TOJMOAHBIM» (HE COACPXKALMM IMUTATENAbHBIC BELIECTBA)
arapom. /[lng xopMma mia3sMoOaHCB Ha ITOM JTanc KyJbTHBHPOBAaHHSA
00BI4MHO MCIONB3Y T H3MCIIBYCHHBIC OBCSHBIE XJ10MIbs. B3pocsic nas-
MOJIHH B COCTOSHHH CAMOCTOSATEBHO CIPABIATLCH C CONMYTCTBYIOLIH-
MH MHKpPOOpraHM3MaMH, MO3TOMY CTporoc cobnroacHHC yCnoBHH
CTCPHJILHOCTH Ha ITOM JTarnc BblpalliiBaHus Heobs3arenbHo. [Ipu
TaKOM CrOCcOOC Ky/IbTUBHPOBAHHS, [U1a3MOAHH HCKOTOPBIX BUAOB MOTYT
aocturatb B auamerpe 10 cm.

[Tna3Moauy CIU3CBUKOB B BEI'CTATHBHOM COCTOSIHHH HUMEIOT I10-
JIOXKHUTCJIBLHBIA TPOPOTAKCHC H MHIPOTAKCIC, HO OTpHUATENbHbIN ¢o-
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TOTAKCHC. T.C. NpcANOUHTAIOT BJIAKHLIC MCCTa C DoJIbUINM
KOJIMYCCTBOM IIHLIH, HO H30CraloT CBCTA. an oﬁpawsamm [JIOAOBBIX
TCJI TAKCHCBI MEHAKOTCA Ha [IPOTHBOMOJIOXKHbIC.

NMonyuenue nNnnonoBLix ren

Jlna Toro, 4ToObl CTUMYIMPOBATD CHOPYIISILHIO, KPHCTALTU3ATOP
CO B3POCJIbIM I1IA3MOHEM MCPEHOCAT HAa CBCT H NMOMEILAIOT B HEro
KOHYC M3 IJIOTHOA MMIpockonHyeckoi byMaru. [11a3mMoaui seinonsaer
MO MOBCPXHOCTH GyMarH Ha BCPUIMHY KOHYyCa H INpPEBpPALLACTCS B
IJI0/I0BOE TCJIO.

XPAHEHWUE U MUKPOCKOMMPOBAHMUE

O6pasupl, cobpaHHbIC KaK B IPUPOJE, TaK K BO BIAXHOH Kamepe,
AODKHBI OBITH MOMCLUCHBI B KOPOOOUKH, TaK KaK OHH JIETKO pa3pyLua-
I0TCS Ha OOBIYHBIX KOHBCPTAx M Ha repbapHbix nucrax. [ns
YHHUTOXCHHUS JIMYUHOK HACEKOMBIX, KOTOPbIE€ MOTYT MOBPEAHTH
KOJUICKIIHIO, OOBIYHO HCIIOAb3YIOT NPOMOpPaXKHBaHKUE 06pa3LoB.

[Tpu 0OBIYHBIX MUKPOCKONIMYECKHUX HCCIEAOBAHUAX TOTOBST Bpe-
MCHHbI¢ npenapatbl. [locTosiHHBIC ke npenapatbl MU3roTaBIMBAIOT
HCCKOJILKMMH criocobamu.

[InogoBoe Teno 1M ero yacTh NOMEWAlOT B Kamato 96% cnupra.
[Nocne Toro, kak cUpT Ucnapscrcs, aobasnstoT kario 2-3% KOH,
3aTeM MaTcpUa 3aKarouaioT B 8% MMTHLUEPHH M HAKPBIBAIOT MOKPOBHBIM
CTCKJIOM, a Kpai CTEK/a 3aJIHBalOT HUTPOLICIUTIONO3HBIM JIAKOM.

XOpoLUHC pe3ynbsTaThi TAKXE AAET HCIONB30BAHUE CPCAbl XoHepa.
ns ee usrorosnenus ryMmuapabuk (30r) pactsopsatot B Boge (S0mi)
B TCUEHHUC 24 4acoB MPH KOMHATHOHW TeMIlepaType, 3aTeM n00aBnsAIOT
xnopanrugpar (200mMr), U, nociac ero pacTBOpcHH, (2-3 CyTOK) - K-
uepuH (20mr). B cpeae Xoiicpa npenaparsl coxpaHsatorcs 2-3 roja.

Jins cuie 60s€e AMUTCABHOTO COXpPaHEHUs 00pa3LioB MOXXHO MC-
Mo/ib30BaTh NoMeueHue obpasuoB B JlaktopeHon (¢pcHon kpucral-
nudcckuit- 20 r, MmonouHas kucnoTa - 20 r, muucpuH- 40 r, Boga- 20 r).



CUCTEMA CJIM3EBUKOB

CucTeMa CHH3EBHKOB, NPUHSTAs B HACTOAILCM MOCOOHH, [MOCTPOCHA C
MCMOJIb30BAHUEM MOCNICAAHHX NIOCTHXEHUN B obsacti (punoreHe-
THYECKON CHCTCMaTHKH HYKapHoTOB (cM. 0030p: JIcoHThEB, AKYSOB //
XKypH. obiueit 61onorun, Ne2, 2002). B csocit npuHLIMIHaNbHON YacTH
OHa COOTBCTCTBYET OOUICUPHHATBHIM Bi3TaAsnam. [naBuoit cé
OPHIHHAIHON OCOOCHHOCTLIO ABAACTCSA HCIMOMb30BaHUC B 11aHMCHOBAHHUH
TAKCOHOB  CHCMEMbB  CMAHOAPMNBIX  OKONYANUIL  TI0
SA.N.Crapoborarosy (1986), koTopas cuic Hc HoAyyYHSIa JOJIKHOTO
pacnpocTpaHeHHs, OAIAKO HMCCT BaKHbIC NPCHUMYIICCTBA (CM.:
Kycakun, 1995), 1, 11a Haw B3n1s1, 3aCAY>KHBACT UIMPOKOTO IIPHMEHCHHS.

B cooTBETCTBHH € COBPCMEHHLIMH ITPCCTaBICHUAMH, XKH3HCHHAA
¢opma CHM3CBHKH NPEACTABICHA KAK MUHHMYM JIBYMsl HC3aBHCHMbIMM
IBOSHOUHOHHLIMH JIMHUAMH, KOTOPbIC MOKHO YCJIOBHO Ha3BaTh
HACMOAWUAMU W T0JCHBIMU CAUZCBUKAMU. DTH rpynnsl obnagarwoT
3HAYHUTCJIbHBIM MOP(O-OHONOrHUCCKHM CXOACTBOM, OTHAKO UMEIOT CO-
BEPLUCHHO Pa3IHUHOC MPOUCXOKICHHC, H TOTOMY paccMaTpHBAKOTCA
B HACTOSILICC BPEMS B COCTABC Pa3/IHUHBIX LIAPCTB: HACTOALIMC CJIH-
3¢BUKH — B LLlAPCTBC MHUKCOOHMOHTOB, a JIOXKHBIC — B LApCTBC
3BIIICHOOMOHTOB.

LHapcrBO
MUKCOBUOHTHI -
Regnum MYXOBIONTES

(or rpeu. myxa - cnu3sb)
=Myxobiontes (partim) Kusakin, Drozdov, 1997;
=Sarcomastigota (partim) Cavalier-Smith, 1998.

"TO UAPCTBO 00BLEAUHSACT OPraHH3Mbl, HMCHOLLIHC OXHOKJICTOUHBIHH,
Maa3MoOAHadbHbIK WM MCCBAOMIA3ZMOANAJNBHBIH TafloM, H
obnanatoiune amcbonaHoil, pexke mMonaaHon Mopdonornucckoit
cTpyKTYpoii. Bcc MUKCOOHOHTbI - a3p0obiibic reTepoTpodibi, 00HTalOLIHE
B BOJIC M HA CYLIC; 9TO CBOOOIHOXKHBYLIHE, HHOTAA 1APa3HTHUYCCKHC
(popmbi.



CrtpocHuc KJIETKH - THIHYHOC /UIA JyKapHOTOB. B KieTke npu-
CYTCTBYCT OT OJJHOTO /10 HCCKOJIbKHX ThicsY suep. [1pu acncHuu s)pa
dopMHpYCTCS €IMHOC OUMOMASPHOC BCPCTEHO (TAKOIT THIT AC/ICHHS Ha-
3LIBAKT opmomumosom®;, B 1PC/CIaxX rpymniibl OH MOXET ObITb
3aKPBITBIM, MMOMYOTKPbITBIM HJIH OTKPbITHIM). JXXryT11KOBbBIH anmnapar,
KaK HNPABHJIO, COCTOMT U3 JABYX alHKaJiIbHbIX 2emepoKonmuplx
(MMCIOLIMX Pa3HYIO ANIHHY ) HO U30MOp@HbIX (MMEIOUIHX OAHHAKOBY 10
Mop¢onoruio) ryTukoB. OauH XIyTHK 0ObIYHO HarpaBleH BIOCPENR, a
BTOPOH — Ha3aj, BAOML TCJla KJICTKH. 3ajHHH KryTHK (a Tak)Xc BCChb
XTYTHKOBBII annapar) MOXCT OblTb pcayuupoBaH. MacTHroHcMmbl
(ryTHKOBBIC BOJIOCKH) OTCYTCTBYIOT. KncTouHbIC MOKPOBBI Y
00JIBLIMHCTBA MHKCOOHOHTOB MPCACTABJICHB] IJ1a3MaleMMo#, HO Y
HCKOTOPbIX BHAOB MMECTCS KJcTouHas 00osouka, cogepxauias
LIC/UTIONIO3Y MIIM XHTHH (3TO 0COOCHHO XapaKTEPHO AJ1si CIIOP CIIM3EBUKOB-
MHKCOOHOHTOB). MHTOXOHAPHH NPUCYTCTBYIOT, NHILb Y HEKOTOPbIX
BHJOB BTOPHYHO yTpaucHbl. MUTOXOHAPHAIBHBIE KPHCTHI - Tpybuarthle,
pexe uMelor apyryto ¢popmy. [lnactuasl oTcyTcTBYIOT. 3anmacHOMH
nonucaxapun - a-1,4[1,6]- miokan. PO6ocoMbl 3yKapHOTHUYCCKOIO THIIA.
Annapar l'oabmK1 COCTOMT U3 THIIHYHBIX AUKTHOCOM.

XoTs NpencTaBUTCAMN ITOM IPYIIbl CTAIA H3BCCTHbI HayKC CLUC B
XVII 8. (710 ObIIM KaK pa3 CAU3ECBHUKH), CHCTEMATHUCCKas CTPYKTypa
uapctBa Myxobiontes ocTacTCs NMCKYCCHOHHOM /10 HACTOSLICTO
BpcMeHHM. B JaHHOM nocoOMM Mbl MPUACPIKHUBAEMCS OPHIHHANIbHOM
TPaKTOBKH 0OBbEMa 3TOH rpynmbl, OCHOBBIBAsACH, B IICPBYIO OuUcCpefb,
Ha pabortax O.["Kycakuna u A.JI.Ipo3gosa (1997) a taxxke T.KaBasbe-
Cwur (Cavalier-Smith, 1998).

K uapcrBy Myxobiontes orHocsaTes: 106031bie amebot (BKIO-
yasi KJIacCCHYECKHUil poa Amoeba), aumamnebor (napa3uTHUCCKHE BTO-
pHuHO-06e3MHUTOXOHApIIANbHBIE aMcOBl, B TOM uncic Entamoeba, Bbi-
3bIBalOLas AU3CHTEPHIO YesIOBeKa), (hopavenughepol (MOPCKHUE MNaH-
UMpHble aMcObl), 26puudbr (paHee paccMaTpHBaliMch B Kjacce
30/I0OTHCTBIX BOAOPOCJICH), a TAKXE HETHIPC IPyINbl CAH3CBIIKOB!
yepkomMonaost, (puzapossvie, OuKkmuocmenuessle u niAazmoouogo-
poebie.

* 1IpoTHBOMONOXKHLIII OPTOMH IV Y THII JICACHIA SApa HAILIBAIOT Nnaesposmumozom. JIns

HCI'O XapAKTCPHO OOPA3OBAHIIC [(BYXUAC THOIO BCPCTCHA, O;IHA MACTh KOTOPOIO CRABAHA ¢
XPOMOCOMAMI, a APYIAf, PACHONONKCHHAR B CTOPOHC. COCUIHACT HCHIPBE OPIaHIE LN
MIKPOTPYOOUCK  TLICBPOAIITOS XAPAKTCPCH, B MACTHOC I, LUIA HACTOAIMIN rpudos.
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Tun ULEPKOMOHAALDI -
Phylum CERCOMONADOPHYLES

Kusakin et Drozdov, 1997;

=Cercomonada (Kent, 1880) Karpov, 1990
(or rpeu. kerkos — xBocr, » monas - eguHula, moHapa)

BMOJIOrusd

Tpoduucckas cTajns )KM3HCHHOrO UMKIA LCPKOMOHAJL [IPCACTaB-
neHa cBOOOAHOKHBY LIMMH aMCOOMAHBIMH U MOHA{HbIMH KJICTKAMH, a
Takke Mukcamcbamu. Bee Tpu Tiina BeretatMBHbIX 0cOOCH crnoco6-
HbI K B3aHMHbBIM 1PCBPALLCHHAM.

Mo cTpoenuio KiIcTKH uepkoMotaab! 65M3KH K APYTMM MHKCOOHK-
oHtam. [InaszMancMma nuLIcHa AONOMIUTENBHBIX 000OUCK H YCLIy-
€K. SlApO BKJIKOYACT OAHO LCHTPIBHOE $1/Ipbilliko. MOHa/HBIC KJIETKH
HECYT Mapy reTepOKOHTIIBLIX H30MOP(HLIX XKI'YTHKOB. B nccegonoansx
MHOIAA MMCIOTCS CTPCKATCALHBIC OPralciibl — 3KCTpycombl. KieTkn
COAEPXKAT COKPATUTC/LHYIO H MHLLCBAPUTCIILHLIC BaKYyOJIH (pHC.4).

Muorpa (HO He perynspHo M HC y BCCX BUAOB) OTAC/bHBIC KJICTKH
CIMBaKOTCA U 00pa3yloT IMb6O 00BbCAHHCHHYIO KNCTKY BCICTaTHBHOMH
moposioruH (coMarciuly), JIn60 MHKPOCKOIMUCCKHIT [u1asmMonuii. B
MEepBOM ciyyac HabM0AaI0TCA araMHbIC OTHOLLCHHS THIA [CCBAOKO-
MYNALHH, a BO BTOPOM Cilyyac - THIa BpEMCHHOI niaasMoauauunu. ['pa-
HHLIA MEXK/ly COMATC/IION H IJ1a3MOAMCM Y LICpKOMOHaf pasMbITa. Tak,
M1a3MOAMA 4acTO HECCT XI'YTHKH CMBLUMXCA 0COOCi, T.C. SBNACTCH
¢akTHuccKH aMcOo(arciaTHol kacTkoi. [lyTem obpa3zoBanus co-
MaTC/IT M TIa3MOIHCB Yy UCPKOMOHAJL NPOUCXOAMT IIPCCCKCYabHbII
rnpotccc.

dopmupoBaHHC MIa3MOAHs CBA3AHHO JIMLIbL CO BCTYIUICHHEM OCO-
Oei B araMHbIC OTHOLLCHHS, H HC BbI3BIBACT MICPCXO/ia K PACCCIIUTEIb-
Ho# ctaauu. [1no/10BbIC TCAa y LICPKOMOHAA HUKOrAa He obpa3zyrorcs.
[Tocnc obMcHa reHerHucckoi HH(pOpMaUKCH, NPOUCXOAMT acnas-
MOAMAUMA - paclal Maa3MoAHsa Ha OTHAEJBHBIC KJICTKH. DTHUM
3aBCPLLIACTCS XKHU3HCHHBIHA LIMKJI LICPKOMOHA/,
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Puc.4.CrpoeHue knetku uepkomMoHaab! (no MbinNbHUKOBY,
2000).

1-aapo, 2-xrytuk, 3-6aszanbHoe Teno, 4—cokpatutenbHas Bakyonb,
5-nuwesapuTenbHas Bakyonb, 6—MUTOXOHAPUSR;
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IKOJIOrna

LlcpkoMoHa/ibl LIHPOKO PaciipOCTPaHEHbI B PCCHBIX M COJICHBIX
BOJ10eMax. BoJibIMIICTBO NpeaACTaBHTIICH - CBOOOAHOMIABAIOLLIHC HITH
rosi3aloIuKc rno cybcTpary, HO H3BECTHBI TAKXKE H NPHUKPCIIICHHBIC
¢opmsl. LicpkoMonansl - ¢parorpodsl, 1MTarOTCs OaKTEpHUIMH.

CUCTEMATUKA

Llepkomotiajibl Obisid oTKpbITHI B 1.1 XIX Beka (Dujardin, 1841)
H JUIATCJIBHOC BPCMSI PACCMATPHBAHCH KaK MPOCTCHLLKC >XHBOTHBIC.
[IuTonornueckuc nccacgoBanus 80-90-x rogoB XX Bcka nokasasn
000cOONCHHOCTD UEPKOMOHAA OT APYI'HX XXTYTHKOHOCUCB M HX pol-
cTBO C (pu3apoBbiMU ciu3eBukaMu (Kapros, 1990). B cBa3u ¢ 31HM,
LIepPKOMOHA/bl MOTYT CYMTATbCA NpcAKaMH (pHU3apOBBIX CIH3CBHUKOB, a
BO3MOXHO U aukTHoteaung (Kycakun, lpo3nos, 1997). Bripoucwm, cuc-
TCMaTHYECKOC MOJOXKEHHE ITHX OPraHH3MOB MO-MPCKHCMY OCTaCTCs
CMOPHBIM. '

Tun Cercomonadophyles sxntouact cemeiictea Cercomona-
didae Kent n Heteromitidae Mylnikov, otnHualpomecs cTpykTypoi
»KT'YTHKOBOTO anrmnapara, 4 3-6 ponos.

TunossiM ponom B rpymnnc aBnsctca Cercomonas, BKIIOUalOLHA
MHOTHX pPacnpoCTpaHCHHBIX OOHTATC/ICH MPCCHBIX BOAOCMOB (pHC.5).

Puc.5.Mpeacrasutenu uepkomoHan (no Starmach, 1980).
1-Cercomonas longicauda, 2-C.incurvus, 3-C.draco, 4—-C.dactylopterus.

29



Tun AUKTUOCTENUADbI -
Phylum DICTYOSTELIOPHYLES
Kusakin et Drozdov, 1997;

=[AuKTHoCcTenuesBsbie C/IN3eBUKM

Dictyostelida Lister, 1900; Dictiostelia L.S.Olive, 1970;
(ot rpeu. diction — cetb u stele - cTon6, konoHHa)

BMOJIOIrMAa

Tpoduucckas cramus H3HCHHOIO 111KJIA JIMKTHOCTENHA MPC/l-
cTaB/icHa aMCOOMAHBIMIL KJIICTKAMU (MHKCaMcOaMH), I'YTHKOHOCHAS
ctajgus orcyTcrBycT. MukcamcObl ciiocobHbl 00pa3oBbIBATH
no/IBXHBIA ncepaomnasmoauii. Ilpu icpexoac k pacceaUTCNbLHOM
CTaZiMH MCCBAOIIA3IMOAHI 00pa3yeT MIOAOBBIC TEJA - COPOKApIbl, B
KOTOPBIX [IPOHCXOAMT 3K30rcHHOC cnopoobpasoranuc. Copokapnsl
COCTOAT M3 COPYCOB - WAPOBHAHLIX CIIOPOHOCHBIX TOJOBOK,
pacnoyioxcHHbIX Ha cTcbenbke. Crebesnék U CTCHKH CIIOp coacpXaT
uciutono3y. Criopsl NpopacTalorT HOBLIMH MHKCaMcOaMH.

XM31CHHBIA UMK ramio- uau rangoadmioda3susiii. MHoruce
JUKTHOCTCSIH]IbI COCOOHBI K H30raMiIOMY 110JIOBOMY IMPOLICCCY, @ TAKXKC
aramiibIM OTHOILCHHAM THIA LICCB/IOKOUYIISILIMM H [ICCBJIOKOHBIOTAIIHH.

TPOOUHECKAA CTALNA

OAanHOUNDbIE KNETKM M NOKOfLLMEcH cranmum

Mukcamcbbl aukTHOCTCHHA (pHC.2 M 6.2) saBAAlOTCA
ORHOSJICPHBIMH KJICTKamH ¢ (paroTpopHbiM THIOM NUTaHUsA. OObIUHO
OHH HMEIOT LIHPOKOOBaNbHYIO (GOpMYy H 06pa3yOT MHOXECTBO
unoznbix (TOHKUX, CYXKaKUINXCA K KOHUY), pexXe J106031b1X
(nomacTHsbIX) 1ceBaonoauid. Mukcamebbl HMCIOT COKPAaTUTC/IBHBIC H
HLCBAPUTE/ILHBIC BaKYONIH, HX SAPO HMCCT OHHO HMJIH HECKOMBKO
rnepugepHUcCKUX A1pbiiick. [Tpy akTHBHOM niepeMcLICHHH 110 cybcTpa-
Ty, aMcObl ITPHOOPCTAIOT YIUTHHCHHYIO (JOPMY, MIPH YTOM, Ha MCPeaHEM
KOHLC KJICTKH MOSBAACTCH 30Ha MPO3PauHOH LHMTONNA3MBbI -
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Puc.6.XXu3HeHHbIN UMKN AUKTHUOCTENNA (opur.).
1-cnopa, 2-mukcameba, 3—MukpouucTa, 4—arperauva: KNeTouHbIh NOTOK, 5— arperauusa: 3sespnoobpaaHan
KNneTovHas Macca, 6-ncesponnasMoaun, 7—coporeH, 8—cgopMuposaHue copokapna, S-3pensbii copokapn, 10—
nnasmoramun, 11-kapuoramus, 12—-3urota, 13-arperaursa rannouaHbix KNeToK BOKPYr 3vroTsl, 14—ob6pa3sosaHue
nepsuyHON 060N0YKM MaKpoUUCTbI, 15—-nornowleHe 3uMroTon rannouaHbIX kneTtok, 16-meno3 n obpasosaHue
ETODWUHOM 060N0YKM MakpounucTbl, 17— obpa3osaHue TpeTUYHOM 060MNOYKKM MAKPOUUCTb! U MHOXECTBEHHbLIN MUTO3,
*I_—siIzrTzeez vzeII_eITs ~223uwefaur 19-"Ce830M3KPOUKCTA;
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cuanonaazmol. B YCJIIOBHAX, HCGJIarOllpHﬂTHle ANt pa3BHTIIA,
MHKCaMcObl CIIOCOOHBI McpexoduTb B COCTOAHHC NMOKOA, BbLICIAA

BOKpYT cc6s1 niIoTHYI0 000n0uKy. TakHe NOKOAWMCCS KIIETKH Ha3biBAIOT
mukpoyucmamu (puc.6.3).

BererarmeHoe pasmHoXxenue

B 6naronpuATHLIX YCIOBHSX MMKCaMCObl criocoOHbI K Bercra-
THBHOMY Pa3MHOXCHHIO B ()OPME MHTOTHUYCCKOTO AcyieHHs. B
MPOLCCCC MHTO3a BEPCTCHO PacMojlaracTcs MOUTH UCIHKOM BHYTPH
sapa, 00onouka KOTOPOro OCTacTCs HHTAKTHOH, 32 HCK/IIOYEHHCM
MOJAPHBIX OTBCPCTUH, YEPE3 KOTOPBIC NPOXOAAT MUKpOTPYOOouKH. Takok
THI1 ACJICHHUS U3BECTEH KAK [OJYOTKPBIThIH OPTOMMUTO3.

NMcesponnasmonun

[pu BOCTHEHHH KPHTHUYCCKON YHCIIEHHOCTH HJIK UCTOLLIEHHH 3a-
IacoB MUILK aMcOOMAbI CUBAIOTCs B rceBaonnazMonui. OH He cno-
cobeH K (paroTpopHOMY NMUTAHHIO, H, COOTBETCTBEHHO, HC SBISETCA
cobcTBeHHO TpodHuecKoH CTaguen >KM3HEHHOIO LIMKIIA, a CIIYXHT 1€ -
peXoaoM oT TpodHUECKOA K pacCeIUTENbHON CTaIMH.

O6pa3oBaHue nccBaoMIa3Moaus MPOXOAUT B [Ba JTara.

[lpearperauus

B xome aToro ncpuoaa MpOMCXOAUT MOArOTOBKAa TPOGHYECKHUX
KJieToK K arperauuu (puc.2.2). Knerku npckpamarot acautbes M
HECKO/ILKO YMCHBLLIAIOTCS B pa3Mcpax. [Ipoucxoaut 6bicTpoe cHmxe-
HHMC UX (parouMTapHOH aKTHBHOCTH, BIIJIOTh 0 MOJIHOH ¢€ notepH. Ha-
OnrogacTcs 9K30LMTO3 COACPXKHMMOTO MHLICBAPUTENBHBIX BaKyoJicH,
KOTOPbIC BCKOPC Hcuc3aioT coBccM. Ecnu kieTkH, npoucamuc
rpcarpcraumio, BCpHYTb B HCXOAHbIC YCJIOBHS, TO OHH CLUE JOBOJILHO
NOJITO OKa3bIBAaKOTCA HCCMOCOOHBIMH K (arountosy, uTO
CBHJICTC/IbCTBYCT O 3HAYHTCHBHOI mybMHEe MPOMCXOAALIMX B HHUX
MCTabOTMUYCCKHUX MCPCCTPOCK.

B koHue npcarperalMOHHOrO fnepHona B amMebax MosBASIOTCS
aymogazuueckue 6aKyonu, OCyuweCTBAAIOLIMC CaMONICPCBapHBaHKC,
KOTOpOC, MO BCCH BHIHMMOCTH, SABJIAICTCA OCHOBHBIM MCTOYHHKOM
YHCPrHH B XOAC Pa3BHTHA MCEBIOMIAZMOANS H MIIONOBbLIX TCJI.
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Arperauus

Arperauus, KaK yiloMHHaJa0OCh Bbillle. MPCACTaBAACT CobOOH
cOmnKeHe OTAENbHBIX 0CO0EH ¢ HX 1ocACHYIOLHM 00BCANHECHHCM B
ncepaonaasMoanii. Y AHKTHOCTCNIH/L OHA HAYMHACTCA C [OABJICHHS
yenmpoe azpezayuu - OT/ACALHBIX KJICTOK HJIH HCOONBIIMX HX TPy,
KOTOpbIe NMPHBAEKAKT K cebe apyrux Mukcameb. [Ipusneyenue ocy-
wectTBasercs Onarogaps BoiCBOOOXIEHHIO B Cpefy CHEUHANbHBIX
BCIIECTB-aTTPAKTAHTOB. Y LIC/IOr0 psAjla AMKTHOCTCAHA QYHKLHIO
aTTPaKTaHTa BLINOMHACT aKkpasun’® - ajcHo3uH-3'-5'-MoHodocdar
(uuknnyeckuidi AM®, unn UAM®) - IHPOKO pacnpoOCTPAHCHHLIA B
KMBOH MPHPOAE areHT MEXKIICTOUHON Koorncpaunui. OH BbI3bIBACT y
HUX IONOXKHUTEAbHBIH XEMOTAKCHC B OYCHb HH3KOH KOHUEHTPALHUH -
10*- 10° M.

Cexpeuns UAM® B nieHTpax arperalid MMCCT MYJIbCHPYIOLLMIA
xapaktep. C UHTEpPBaJioM B HCCKOJbKO MHUHYT KJICTKH LUECHTpa
BBIOpAchIBAlOT B OKPY’KaloOlllylo Cpeay MOPUMIO aKpa3HHa, KoTopas
aKTHBHPYET OKpYXamwwmuc MHKcaMcObl B ONPCACICHHOM pajuyce.
DTOT panuyc orpaHuyeH, T.K. UAM® BHe kyieTok 6BICTPO pa3naraercs.
Onnaxko Bckope MUKcaMeObl, MAy4YHBILIHE CHFHAJ U3 LIEHTPa arperatuy,
NPUHUMAIOT 3cTadeTy CEKPELIMH aKpashHa, H pacpOCTPaHAIOT CUrHaJ
pansiie. B kOHe4yHOM HTOTE, MpollECC aKTHBALIMM OXBaTbiBacT
MMKCaMcOBbl, yjaJIeHHBIE OT LIEHTPA arperaiiMd Ha MHOTME CAHTHMETPbI.

[Tony4unB curHan m pacrnpocTpaHuB €ro Aanblue, MHUKCaMcObl
npuobpeTalor yInHHeEHHYI0 (POPMY, K HAUMHAKOT ABUTaTbCA B CTOPOHY
leHTpa arperauMi. OgHAKO BCKOpE akpa3HWH, PacTBOPEHHbIMH
B OKpYyXaloueh cpeae, pasjiaraercsi, ¥ KJIE€TKH BBIHYXAEHHO
OCTaHaBJIMBAKOTCH, OXHJ1ast OYCPEAHON NOPUMH OPHEHTHPYIOIIErO HX
arTpakTranta. B pesynsrare HabnogaeTcs cBocoOpa3Has KapTHHA: OT

3 ATTpaKTaHT AHKTHOCTENK BbU1 Ha3BaH aKPa3HHOM, TIOCKONLKY PAHCE 2TH OpPraHH3Mbl
paccMaTpHBAJIUCD KAK NPEACTaBHTEITH aKpa3HCBbIX CH3CBHKOB. ABTOP 3TOMO Ha3BaHHA
ILx. Bonnep nucan, 4yto nonro ayman, kak Ha3BaTh OOHAPY/KECHHYIO CHIHANBHYIO
Mosiexyny. B 010 BpeMs ol npouén kHury J.CrncHeepa “Boniuc6bHas koponesa’™, mic
€CTh NEPCOHaX KOJIYHbsl AKpa3Hs, 3aBJICKAIOWAS MYKUHH H NMPCBpalalolLas Hx B
XHBOTHbIX. CnyuaiiHoe coBnafeHc HMCHH AKpa3Hs ¢ Ha3BaHIICM «AKpa3HeBbiC
CITHIEBHKH» PCUIIIIO HCXOA JICNa.
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LUEeHTpa arperaiii MCIJIEHHO PACMpOCTPAHSIOTCA KOHLUCHTPHYECKHE
BOJIHbI KJICTOK, YJIOBHBLIMX CHIHAI H ABHXKYLIIHMXCS 10 HAMPaBiCHHIO K
LUCHTPY. Mexay THMH BOJHAMH HaXoAATCS KJCTKH, BPCMCHHO
TEPAIOIIHE OPHCHTALIHIO, BIIOTh /10 MOMCHTA, MI0KA HX HC JOCTHTHCT
oyepeaHas rnoplus akpasmHa.

Cncayct oTMETHTD, 4TO LIAM® npHBACKACT TOALKO MHKCamch,
MPOLUCALIMX MpearperauMio, B To BpeMs Kak Tpo)HUYCCKHC 0cobH K
ITOMY BellcCTBY HHAH(PCpeHTHLI. CncupanbHbIC peLCnTOpbl, BOCIPH-
HuMaloume UAM®, pacnionaratorcs paBHOMCPHO 10 BCEH MOBEPXHOCTH
mukcameb. JlokansHOE MOBBILLIEHHE KOHLICHTPALMH 3TOr0 BEllECTBA
HHAYyUUpyeT 00pa3oBaHHE NCEBAONONNH B CTHMYIHPYCMOM YyuacTke,
TaK YTO JIOKOMOLIMS MPOMCXOAUT B HANpaBACHHH MaKCHMaJibHOMH
KOHUEHTpauHu koMiuiekcoB UAM®-pcucnrop.

AKpa3HH HC SB/ISETCS YHHBCPCAJAbHBIM aTTPAaKTAHTOM [JIf BCCX
BHAOB JHKTHOCTENAUA. Y paia BHJIOB 3TH (PYHKLHH BBINOJHAIOT UHBIE,
npHucM, Mo BCe BHAMMOCTH, passiHuHbic BeuiecTBa. Hanpuwmep, y
Polysphondilium violaceum w P. pallidum arTtpakTaHTOM CAyXHUT
OJIUTOMNENTHA C MOJICKYIApHOH Maccoi okono 1500D.

[lpuBneckacMbie PUTMHUYHO BbICBOOOXXKAACMBIMH MOPUHMAMH
aTTPAKTaHTOB, KJICTKM ABHXXYTCSA MO HAaNpaBJACHHIO K LUCHTpaMm
arperaiMy M HakoHel GOPMHPYIOT CIUIOUIHBIC KJAemouitbie nOMoKu
(puc.6.4). CnuBasce, 3TH nNoTokH 00pa3yloT 3Bc34000pa3Hylo
KJICTOUHYI Maccy (pHcC.6.5), BOKpYr KOTOpOil cckpeTHpycTcs obilas
cau3uctas obosouka. Tak popMupyeTcs nceBgonnasMoaui -
MHOFOKJICTOYHOC 00pa3oBaHHC, KOTOpPOE B AAJIbLHEHILIEM BeaeT cebs
Kak eauHblii opraHu3sM. OBbiuHO onHa 3Be3noobpa3znas macca
(OpPMHUpPYCT OAMH MMCEBAOIIAZMOAHN (mucoroides-mun). Pexxe oHa
pacnagactcs Ha HCCKOJSIbKO Yy4YacCTKOB, KaXKAblH H3 KOTOpBIX
obocobnsgcTcss B OTACHABLHBIHA TceBaonnasMonuin (vielaceum-mun).
HakoHel y HEKOTOpPbIX BHAOB, KJETOUYHASA MAcCa MMCCT HEC
3Bc3l000pazHylo, a nosychepuucckyro Gpopmy, 1 ITa noaychepa
0bpa3ycT oAMH (minutum-mui) wiu HECKOIbKO (microsporum-mun)
ICEBAOMNIa3MOAHCB.
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Cdopmupoasiuuiics ncesaonnamMojiuii npuobperaer popmy
KOHYCa, KOTOPbIii 3arcM NOXKUTCS Ha CybcpaT ¥ HaYHHACT AKTHBHO
nepemewiatbes (puc.6.6). Ito nepecMcuicHHC 00yCIIOBACHO MHAHBH-
LyaJibHOM MOABHXHOCTbIO KJICTOK, COCTaB/IAIOIMX 1ICCB/I0MIa3MOAHH.
KoopanHupoBaHHuc 1oBeaACHHA KJICTOUHOH MacChi KakK CAWHOrO
MHOTOKJICTOYHOIO OpraHH3Ma OCYIUCCTBJISICTCS C MOMOILBIO TCX XKC
aTTPaKTAHTOB, KOTOPbIC paHCC BbI3bIBA/IM arpcralivio kicrtok. Ha
BbIOOP HANPaBACHHS MHTPAL{MH BIHACT LCAbIH pAA (PH3UKO-XUMHUYECKHX
¢akTOpOB - OCBCHICHHC, TCMIICpaTypa U XHUMH3M cpeabl. [lokasaHo,
YTO MEpPEAHHIH KOHCL fCCBAOIa3MOoANs 6osice YYBCTBHTCIICH K DTHM
CTUMYNaM, YCM OCTaJIbHbIC YUYACTKH TCAA. Y HCKOTOPbIX BHAOB
(Dictyostelium minutum, D.deminutivum, D.lacteum) murpaunonusas
CTaAus COKpALICHa, H I1ICCBAOINa3MOAHH, TOBKO CHOPMHPOBABLIKCD,
HauMHaeT npouccc odpa3oBaHus 11J1040BOIO Tena.

B ncesponnaismoauu MHkcaMcObl BCTYMalT B araMHbIC
OTHOUICHHS THMNA MCCBAOKOHBIOTALMK H niccBaokonynsuuu. [pu 3Tom
MCX/ly 0COOAMH MOMCXOAMT MpecekcyasbHblii npoticce. Kpome Toro,
31CCb HMEET MCCTO NapacCKCyasbHbIN Opolecc, NpH KOTOPOM
rarnjioOUAHBIC Apa NONapHO CAHBAIOTCA H BO3HHKLLMC AUTUIOHAHBIE AApa
MpeTEepneBaloT BCICTaTUBHYIO raruionausauulo. [lonoOHbIC sBaCHHSA
06cCrncUnBalOT BHICOKYIO H3MCHYHBOCTb AMKTHOCTENHA AQXC MPH
OTCYTCTBHH [10JI0BOr0 Npotccea.

HJononuuteabHbiM (HAaKTOPOM MOAACPXAHUS TCHCTHUCCKOTrO
pazHooOpa3ua AMKTHOCTCIMNA ABIACTCA Oenelue N CaAuAnue
ncesoonaazmooues, HabMONABIICCCA Y HCKOTOPbIX BHIOB.

[Tpn pc3koM HacTyIUICHMH HCOarONpHUATHBIX YCIIOBHI (HAIpUMED,
BHE3allHOM MOTPYXCHHH MO BOAY), NccBAOMIa3zMoauii cnocoben
NCPEXOAHUTbL B cOcTOsHMC nokos. [Ipy 3ToM oH nmpuobpcracTt
cpepuucckyio popMy, a COCTaBAAIOUIMC €ro KJICTKH MOKPbIBAIOTCA
MIOTHBIMK 000N0YKaMH M ClHNAlOTCs APYT ¢ apyrom (puc.6.19). B
pe3ynbrate obpasyercs cpepuycckas CTpykTypa, HMeHycMas
ncegdomakpoyucmoit (HCTHHIIBIC MAKPOUHCTBl HMCIOT MHOC
MPOHCXOXKACHHE U OYAYT pacCMOTPCHBI MO3XKC).
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PACCENMUTENBbHAA CTAOUNG

[Tpu tiepexoac k paccenuTeNbHOMN CTa/iMK, HCCBROTUIA3MOHIT 06-
pa3yCcT [JIO0BbIC Tela - copokapibl. GopMHpoBatiiic COPOKapIioB
IIPOXOJIMT B ABA HTalia - AMPHCPCHIIMPOBO I HBIH H CIIOPYIALUMOHHDIH.

Anddepenunporxa ncesponnasmonnsa

B npouccce murpaiiu iiceBgoruiazmMotii npereprceact audde-
PCHIIMPOBKY 11a iBa OCHOBHbIX YYACTKA - ICONOICKOBBLI (TICPCHHIT)
v npecnoposuiit (3aaunii)*. O6a yuactka GopMHpyrOTCS CrieuHanH3H-
POBAIIHbIMH KJICTKaMi, COOTBCTCTBCHHO, Apeonoickosvimu (06pasy-
10T HOXKY 11JI0J0BOTO TCJIa) U npecnoposvimu (00pasyioT Cropbl).

Knerku npeccnopoBoro yuactka rnceB0OasMoanus XapakTepisy-
IOTCS HaJIMUMCM CBOCOOpPa3HBIX npecnoposvlx eakyonel, KOTOPbIE
coficpkaT GCPMCHTblI H «CTPOMTCJILHBIA MaTepHan» [JjiA CHHTE3a
KJICTOYHOH CTCHKH Oyaywux crnop. B npcaHOXKOBBIX K1€TKax TaKHC
BaKyOJIH OTCYTCTBYIOT, OJHAKO B HUX B OONBILIOM KOJIHYECTBE HMCIOT-
cs ayToparieckue RaKyoliH, COACpKauHc KHeayo pocdarasy. Kier-
KH 000HX THITOB XOPOLUIO OTVIMYAKOTCSA APYT OT ApYra Mo NOABHXHOCTH
H UCIOMY paay Apyrux (6HOXMMHYECKHX, MOPGONOTrHYECKHX H YIILT-

f\mmgpﬂ

1. 2. 3. 4. 5.

Puc.7.®opmuposanue copokapna y Dyctiostlium (opwur.).
1-coporeH, ancdepeHuupoBaHHbLIN Ha npecnoposblie (benbie) u
NpefHOXKOBbIE (YepHble) KNeTku, 2—Hayano Murpaumn NpeaHOXKOBbIX
KNETOK K OCHOBAHWIO coporeHa, 3—Havano ABMXEHUR MacCbi NPecnoposbix
KneTtox Bsepx NO pacTyuler Hoxke, 4-Monofown copokapn, S—3penbin
cCopoKkapn: NpPegHOXKOBbIE KNeTKU NOMHOCTLI0 NepexofanT B8 CepAuesuHy
HOXKW;
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pacTpyKTYPHbIX) IPH3HAKOB. C MOMOLBIO MOJICKYJISIPHO-OHOMOTHUCC-
KHX METOLOB OBIJIO MOKAa3aHO TaKXeE. YTO IPCAHOXKKOBBIC KJICTKH
MOXCHO, B CBOIO OYCPC/lb, PA3ACIHTb Ha HECKOIBKO IPyIlll, HMCIOLKX
pa3siHuHy0 JOKaIU3aUUIo BIIYTPH MPCAHOKKOBOIO yuacTka H Mno-
pa3HOMY pCarupyloILMX Ha BHCIIHKC CHIIIb.

COOTHOILCHHC NPCCNOPOBbIX H MPCAHOKKOBLIX KJIICTOK B [ICCBAO-
[J1a3MOMH ABJISICTCA BCAHUHHOM 60J1cC M MCHCC MOCTOAHHOIT M CO-
cTaBaseT 00biuHO Okosio 2 : 1.

Hanpasnerue nnddepennpmaumy aMmco0M10B O1PCACAACTCS TCM,
Ha KaKo# CTa/lMH AIUCPHOTO LIMKJSA 3aCTalia HX CTUMYNALHA K Hauaily
arpcraunu. MukcamcObl, Haxoasuecs B S u G,-dasce, andepenun-
pPYIOTCA B IpcCHOPOBBIC KJCTKH, TOTAA KaK MPCAHOXKOBBIC KJCTKH
opmupytorca B G -pasze. CyluecTByIoT TakKc H AOMONHHMTCIbHBIC
MEXaHH3Mbl KOHTPOJIf CIICIHANH3AaUMH KJICTOK C MOMOLUbIO BCILICCTB-
perynsTopoB. Bnpouem, anddepeHunpoBka nccBaonia3Moaus
ABJISICTCS JIOCTaTOUHO NabibHONA, K ROMYyCKACT B3aUMHYIO TpaHcgop-
MaLMIO OAHOrO KJICTOUHOro Tumna B apyro#. Tak, y Polysphondillium
anddepeHuranus KICToK ONPCAEascTCS TOIbKO NpH (POpMHPOBaAHHH
COpPOKapIla, B COOTBETCTBHH C HX JTOKQTH3aLIKCH B HCM.

Cnopynauus

[IpononxuTenbHOCTb NCPpUOAA NEPCMELLICHHUS NCCBAOIIA3ZMOANS
no cybcTpaTty onpefciaacTCs Kak YC/IOBHSAMH OKPYXAIOWCH CpCAabl,
TaK U HHOAMBUAYA1bHBIMH OCOOCHHOCTSAMHM arperara (Kak orMc4aloch
BBILIC, Y HCKOTOpbIX BHMIOB MOABHXKHAA CTajiHA oTCyTcTBYCT). HO B
urore, nocic auddepeHunaymH Ha MPEAHOXKKOBBIH U NMPECIOPOBLIi
y4acTKH, TICCBAOIIa3MOAMM NMpPEKpaLLacT ABMKCHHC H npcobpasyct-
CA B copocen, T.c. NpuobpeTacT BCPTUKANBHYIO OPHEHTAUHIO H
KOHYCOBHAHYO GopMy (puc.6.7 u 7.1). I'pynna knetok, JicKawHx Ha
cybcTpatc B OCHOBaHHH COporcHa, GOpMHpYeET pacluMpCHHbIHA 6a3Wib-
nowi ouck. Ha 6azanbHOM AucKe pacnosiaractcs noaycgepuucckas
Macca MpccnopoBbiX KJICTOK. HakoHeu, Ha BeplliMHC 3TOH MaccChl

* HckmoueHue coctaBaseT pont Acvtostelium, y KOToporo cncinanis3nposaHbic
MPCAHOXKKOBBIC KJICTKH OTCYTCBYIOT.
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HaXOIHTCS Manu/id - COCOUKOBHIHBIN BbIPOCT, 0Opa30BaHHbIi
MPC/IHOXKOBBLIMU KiiecTKaMu. TTpHobpeta Takyro cTpykTypy, coporcll
npucrynact k ¢GopMHPOBaHHIO 1U1010BOI'O TEa - COpoKaprna.

[TpeAHOXKKOBBIC KJICTKH MaMUsUhl HAYUHAKIT OCTCIICHHO MOrpy-
KaTbCHd B MACCY MPCCNOPOBLIX KJCTOK, H, NPOHIsA CKBO3b HEE, IIPH-
CTPaMBalOTCsA CBEpXy Ha H6a3anbHbIi AMCK (pHC.7.2). OnyCTHBIUHCH Ha
Oa3zanbHbIA AHCK, KaX/1as TPCAHOXKKOBAsA KJICTKa 00pa3yeT BOKpyr ccos
TOJICTYIO LIC/UTIONO3HYIO CTCHKY M rorubact. [Mocneayiouye npesHox-
KOBbIC K/ICTKH YKPCILUISIOTCS Ha MOBEPXHOCTH NPCAbIAYLUMX. B pe3ysb-
TaTe€ HAKOIUICHHS MPCAHOXKOBBIX KJICTOK (POPMHPYETCA CTEPXKCHL -
cepaleBHHa ctcbenbka. Bokpyr 3TO# KfAETOYHOH CEPAUCBHHBI
MPCCNOPOBbIE KJICTKH CEKPCTUPYIOT UBYXCHOHHYIO LETIONO3HYIO
TpyOKy, MOKPBHITYIO CHapy»Hu ciau3ucTtod nneHkor. CepaueBHHa,
OKpYXEHHas LCIUTINo3HOH TpyOkoii, obpa3yer ctebenek coporeHa -
copoghap.

YonuHstouuiics crebenek npunoaHMMaeT Hag cybcrparom Maccy
MpecrnopoBbIX KJICTOK, KOTOpas OTphIBACTCA OT 6a3ajibHOIO AMCKA H
npuobpetaer ¢popMy cepbl, pacnonoKEeHHOH Ha KOHLE pacTylueit
HOXKH (pHc.7.3). Ha BepiirHe 3T0#H chephl NEXUT YMEHbLIAKOIIAsC
Mnanuila, U3 KOTOPOH, CKBO3b NMPCCMOPOBYI0 MaccCy, MNpPOAOKaKOT
JBHraTbCA BHU3 NPCHOXKKOBBIC KIETKH (pHC.7.4).

HaxkoHell, 3anac npcAHOXKOBBIX KJIETOK B MAMUJIIC HCTOLIAETCS,
M oHa Hcue3aceT (puc.7.5). [locne 3Toro chepuucckas macca npecno-
POBBIX KJIETOK, PacroioXXCHHas Ha BepLUMHE cTedcsbKa, nepspaiiacT-
CA B COPYC - CLIOPOHOCHYIO I'0JIOBKY, COAEPKALIY 0 CIIODbI.

Y Hekotopsix BHUAOB (Dictyostelium mucoroides, D.purpureum
v ap.) obpa3zoBaHHuc cTcOenbka HaUMHACTCA €LUC B MHTPHPYIOLLCM
ncepgonnasMoauu. Crcbesiek npu ITOM OKa3bIBAECTCS JICKAUHM, H
BBEpX M3rubaeTcs NHMLIb cro KOHLEBas 4acTh, kKoTopas obpasycrtcs
nocie Hayana crnopyasuud. [Ipu aToM 6a3zansHBI AMCK B OCHOBaHHMH
HOXKKH, €CTECTBEHHO, HC 0Opa3yercs, a yKpelnjieHHe copoKapria Ha
cyOcTpaTc OCYIUECTBISACT cynnopmep (NOANOPKa), 00pa3ytoLHics B
MecTe U3ruba HoXKH BBCpx (pHc.8.5).

Y Polysphondilium, a Takxc MHOTHX MpeACTaBHTCICH
Acytostelium w Dictyostelium, obpa3yloTcs pa3BETBJICHHBIE
copokapnbl. BeTBnenve copokaprnoB MOXET MPOHCXOAHTH TPEMSA

38



padIHYHbIMH criocobaMu: 1) B XOAC CHOPYAALMH HA 3a/lHCM KOHLC
COpOrcHa IPOMCXOAUT OTIIHYPOBKAa HCOOMBILIMX KIJICTOUHBIX Macc,
KoTOpbie AU CPCHIIMPYI0TCSA HA HCCKONbKO BTOPHUHBIX COPOKApHOB,
MPUKPCIICHHBIX K CTCOC/AbKY MaTEPHHCKOrO IUIOLOBOro Tena; 2)
COpOI'CH, IPUIIOAHHMAIOLLKIICA Ha HOXKC, PA3AEIACTCS Ha J(Ba JOYEPHHUX
coporcHa, nanee obpa3sylouinx cobcTsentbie ctebesibki; 3) MONOAOM
coporcH B30HpacTcs Ha crehesick 3peaoro Ma0/10BOro Tesa, # Ha HeM
($OpPMHPYCT OTAC/BLHBIH COpPOKapIl.

Cnopsni

[Ipn co3peBaiiny copokapria, pCCropoBbIC KICTKH MPCBPALLAIOTCS
B criopsl (puc.6.1). [IpH 7TOM OHH 1IOKPbIBAOTCS TOJACTOMN LCNIOI03HOM
000/104YKOH M CTAHOBATCSH YCTONYMBBI K BO3ACHCTBHIO
HcOnaronpuaTHbIX ycnoBuii cpenbl. [1pn npopactaiuy U3 cnop BBIXOAAT
aMcOoniHbic Tpopuucckrue ocobu. XKH3HCHHBIA LMK AMKTHOCTENHA
3aHHMacT 3-4 CyTOK.

NONOBOU NPOLECC

B ycnoBusx, He6naronpHaTHeIX 41 00pa3oBaHKs NNOJOBBIX TCH
(MOBBILLICHHAS BIAaXHOCTb, TCMHOTa M Jp.), HEKOTOpbIE BHAbI
AUKTHOCTENN] ciocobHbl 06pa30BbIBaTh ABTEPHATHBHBIC, MOJOBBIC
CMIOPOHOLUEHHS, ABNAIOLIMCCS Pe3yabTaTOM MOJI0BOIO Npolicccea.

B xoae nonosoro npouecca, MHKkcameObl OMApPHO CIUBAKOTCH
(pnc.6.10), B pe3ynbsraTe yero obpasylorcs ABYSACPHBIC KICTKH
(puc.6.11), xoTopble BCKOpE HAYHHAIOT 3aAMCTHO YBCJIHYHBATbCA B
pa3Mepax. [lapaniensHo ¢ 9THM NPOUCXOAHT CIUSHUC 0boux saep, U
KJICTKA CTAHOBHTCA auruiongHoi (puc.6.12). Ha atoil ctagun oHa
Ha3bIBACTCS ZH2ANMCKOIl KIEMKOI.

[loka3aHo, 4To ogHOA ACPHBIC aMeOOHAHbIE 0COOH, YHACTBYIOLIIMC
B MOJIOBOM Mpouecce, NpeACTaBiasioT cobOH crnelHaNTn3upOBaHHbIC
ramMcThl, U COOTBETCTBCHHO, MTOSIOBOH MPOLIECC AMKTHOCTCIUA MOXKHO
cydTarh M3oramMeil. Cpean AMKTHOCTCAMA €CTh KaK rOMO-, TaK H
rCTCpOTasiHYHbIC (POpPMBI.

C¢opmupoBaBILKCCS THTAHTCKHIC KICTKH HaUHMHAKOT NPHBIEKaTh
K ccOC rarionaHbIx MukcaMcO, BbicTynas, (pakTHYECKH, B POJIK LICHT-
poB arpcrauuu (puc.6.13). Ipu 9TOM, B KauCCTBE aTTpaKTaHTa HHOTAA
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BbicTyniaeT UAM®. B pesynsrare oOpa3syeTcs MmioTHbIH arperar, B
LICHTPC KOTOPOI'O pacroioKCHa FHIraHTCKas KJIETKa, a Ha neprudepmy -
rarjioniubic amcoObl. Bokpyr arperata obpasyeTcs Tak Ha3blBacMas
nepeuunas 000nN04Ka, KOTOpas HalOMHMRAET CIM3UCTYIO IUIEHKY, OK-
PYKaloL1y0 MUTPHPYIOLIHI riceBaomiazmoani (puc.6. 14). Okpyxenue
MHOTOKACTOYHOIO arperara 000J104KOH 3HaMEHYET €0 MpeBpaLCHUE
B MONoAyio Makpoyucmy. [locnc o6pa3oBaHus nepBuuHoi obonouku
HFAHTCKAs KJIETKA MPHCTYNacT K (arouuToly OKpYKalolHUX ce
amcOouIHbIX 0cobci (puc.6.15). ManonaHbie aMeObl, TakMM 00pa3oM,
obcCcneynMBalOT MHTAHUE THTHHTCKOW KAETKH, 4TO MOXHO
0XapaKTCPU30BaTh Kak KaHHHOamnus3M. OH sBAsieTCAs HCOOXOAHMbIM
YCJIOBHEM [TPOTEKaHHA [10JIOBOIO MpoLiecca.

[Mocne moemanus rHraHTCKOM KJIETKOM BCEX rarioMaHbIX ameod,
MaKpPOLIMCTA OKPYXKaeTCA LEJUTIONO3HOH émopuurou obonouxou. Bo
BpeMs GOPMHPOBAHHA BTOPHYHON 000JI0YKH AUIIOUAHOE SAPO MAK-
POLIMCTHI NPCTCPIEBACT MCHOTHUCCKOC AeNIeHHE C 00pa30BaHHUEM ue-
ThIpCX rarionaHelx sacp (puc.6.16). Ilocne npoxoxxaeHus Menosa,
MaKpOIIMCTa OKPYXacTCA mpemuunoii 060104KoU Y NpeETEprneBacT
MHOXECTBCHHbIN MHTO3. 3pesniad MHOTOAAepHas MaKpOLHUCTa,
OKpY>KEHHas TpexciyoiHoi 006061104K0ii, BCTynaeT B nNepHoA Nokos
(puc.6.17).

B npouccce npopacTaHua LIMTOIIa3Ma MakpOLIMCThI CriEpBa pac-
ajlacTCs Ha KpyrHble OAHOAJIEPHbIE KIETKH, Ha3blBaCMbIC npoame-
oamu (puc.6.18). [locneanne MHOTroKpaTHO AensTca, odpasys Tpodu-
qyccKMe aMcboHaubIe 0c0OH HOpManbHOro pasMepa.

IKOJNMOrma

JAMkTHOCTEINABl, OOMTAIOT B NUCTOBOH MOJCTHJIKE, HA MOYBE,
MEPTBBIX YaCTAX PaCTCHHIA, pasnaralouMxcs Mio0BbIX Tenax rpudbos
MM MOMETE XHUBOTHLIX, @ TaKXKe B pH3ochcpe MHOTMX pacTEHHH.
PacnpoctpaHeHbl OHH [MOBCEMECTHO, HO H3-32 MHKPOCKOIMHYECKHX
pa3MEpOB, YTOHYEHHOIO CTPOCHHS M 3)EMEPHOCTH TUI0I0BBIX TEJ [110X0
COXPAHAIOTCA B KOJUIEKUHMAX M PEAKO MPHUBJICKAIOT BHUMAaHHE
crcUHanucToB. [NUTCILHOC BPCMS OHM PAacCMaTpHBAIMCh Kak Mpe-
MMYLLCCTBEHHO KonpodunbHbic (06HTatoLMC Ha MOMETE) OpraHu3Msl
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M TOJILKO B MOCJICAHCC BpcMs, Onarojlaps CHCTEMaTHUYCCKHM HC-
CACAOBAaHMAM pslla aBTOPOB, ObLIK OlIMCAHbI AHKTHOCTCIHIbI,
BCTPCYAIOLMXCS B pa3HOO0Opa3HbIX MecToOOHTaHUAX.

HanbosibLiec YHCAO AHKTHOCTENHCBLIX CIH3EBHKOB O0OMTACT B NU-
CTOBO# MOACTHIKC H MOYBAX JIMCTONA/HbIX JIECOB B 30HC YMCPEHHOI0
kiumara. Cpean Hux Hanbosnee nssecten Dictyostelium mucoroides.

OcnoBHbIM (pakTOpOM, BAHAIOWIHNM HAa BCTPCYACMOCTh H
paclipOCTPaHEHHE AUKTHOCTCIMA, CIYKHT HANTMYKE MHLLUCBBIX pCCyp-
COB B BH/IE MTOYBCHHLIX HaKTCPHH, COCTABAAIOILUX OCHOBY HX MHUICBO-
ro paguoHa. BnpoucMm, H3BcCTHBI BUABI, CIOCOOHBIE MOMNOIUATL HC
TOJIbKO DaKTCpHii, HO U MHKCaMcO ApyruX CIM3CBHKOB, Hanalas J1axc
Ha KJICTKH OO0JIEC KPYITHBIE, YEM OHH CaMH, M NOITIoN1as UX ¢pparMcH-
Thl. MukcameObt Dictyostelium caveatum cnocoOHbl NPUBACKATH C
MOMOLLIO ATTPAKTAHTOB KJIETKH IPYTHX BHIOB M 1oeath ux. Hepen-
KM ¥ ClyyaH kaHHuOann3Mma.

JMKTHOCTENMAbI NErKO KYJILTUBHPYIOTCS HAa DaKTepHsax B arapo-
BbIX cpedax. Kpomc Toro, pan Bunos (Hanpumep Polvsphondilium
pallidum w Dictyostelium discoideum) ygnaetrcss KynbTHBUPOBaTh B
aKCCHHYHBIX YCNOBHAX. JIMKTHOCTCIHABI UCITONB3YIOTCSl B KaYCCTBE
MOJICJIbHBIX OOBCKTOB MPH HM3yYE€HHHM TAKCHCOB, MCKKJIETOYHBIX
B3aMMO/ICHCTBHi, BOBHUKHOBCHHS I'CTCPOKapHOHA H IPYFrHX BOMPOCOB
KJICTOYHOH OMONOrHH.

CUCTEMATUKA

Kak yxc oTMeuanoch Bbllle, JHKTHOCTEJINCBLIC CIIM3EBUKH ObUTH
oTkpbiThl O.Bpeddennaom B 1869r. n anurensHoe BpcMs paccMar-
PHBAJIMCH B IPYIHIC CKJICTOMHBIX CJIM3CBHKOBY' Kylla, KPOMC HHX, BKITIO-
Yanuch akpasubl. OTAMUHA AUKTHOCTENHA OT aKpa3uja yOeaAUTCNbHO
nokazanu K.Bb.Panep (Raper, 1973) u JI.C.Oaais (Olive, 1975).
[Tocnenyroine neenea0BaHUs BbISIBUAH, YTO B IBOJIIOLIMOHHOM MJIAHC
THn Dictyosteliophyles noctatouno o6ocobnieH oT Apyrux rpynmn
OpPraHHW3MOB, H COCTOMT JIMLUB B OTAAJICHHOM POJICTBE C HAaCTOAILIMMH
Cnu3cBMKaMH W3 tuna Physarophyles.

" MlckycTBeHHAs Tpynna «KJACTOUHBIX CAIBCBHKOBY» BKJKOUAET OPTaHiiIMbl,
ofpa3ylouinHe NeepaONAAIMO NN,
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B coorBerctBun ¢ cucteMod K.b.P3anepa (Raper, 1984),
JHUKTHOCTCIHABL! BKIIOUAKOT €AMHCTBCHHBIA oTpsj Dictiosteliiformes
(=Dictyosteliida Lister in Lankaster, 1909), ob6seauusiomui iga
cemerictBa, 4 pona u okono 60 BuaoB. CemciicTBa JUKTHOCTCIN/L

OT/IMYAIOTCSA, B MCPBYIO ovepelb, ciiocobom obpa3oBanus crebenbka
[JI0/IOBOTO TEJIa.

CemeiicrBo Acytosteliaceae Raper ex Raper et Quinlan, 1958

Y npeacTtaBHTCICH ITOr0 CCMCHCTBa BCE KIJIETKM COpOKapia [pc-
BPALLAIOTCA B CIIOPHI T.C. ABNSAIOTCA NPCCnopoBbIMHU. [IpcanoxKoBbIC
KJICTKH OTCYTCTBYIOT, a CTcOCJICK cOpOKapmna CHHTC3HpPYCTCH
MpPECNOPOBbIMH KIICTKAMH H HC MIMCET KJIETOYHOrO cTpoeHus. OH npea-
CTaBJIsiCT c000# TOHKYIO MONyI0 TPYOKy, Ype3BbIYaHHO HAalOMHHAIO-
myo crebenek npomocmenueswvix cauzesukog. CTeHkH crebenbka
COCTABJISIOT MPOJI0JIbHO OPHCHTHPOBAHHbBIE LEJUTIONO3HBIE GHOPHILIBL.

CemceiictBo Acytosteliidae Bxmouaer | pon Acytostelium c 10
BHAMH.

Pon Acytostelium Rapcr, 1956

Copokapnsl MpocThbic WK BeTBAwMecs (puc.8.1-2), kak npasuio
00pa3yloTcs rpyraMHi U3 OTHOrO MCEBAOIIA3MOAHS.

OOBIYHO COpPOKAPITbl COEPIKAT COTHH CMIOP, HO UMCIOTCA JaHHbIC,
YTO IPH OMNpeeNIEHHbIX YCIOBHAX MOTYT BO3HHKATh JIBYCIIOPOBbBIC H
JaXC OHOCNOPOBBIC HX (HOpMbI, MOP(]ONIOrHYECKH HCOTIMUHMBIC OT
IUIO/IOBBIX TEJI APOMOCMEnlesblx CIN3EBHUKOB.

[epBbIM M3 OnMHCaHHBLIX W HanbOoNEC W3yUEHHBIM NpEACTaBHTC-
neM poaa spnsctcs Acytostelium leptosomum Raper.

Cemeilicrao Dictyosteliaceae Rostaf., 1875

Y npenctaBuTeNCH 3TOr0 CCMEMCTBA YacTh KJIETOK COpOKapria
[peBpaillaeTcs B CHOPbI, a Jpyras 4acTh (JOpMHpYET cTebenex mio-
JIOBOTO TeNna, KOTOPhI#, TAKHM 00pa3oM, HMEET KJICTOYHOE CTPOCHMC.

Puc.8. Npeacrasurenu aukmocrenua (1, 2 -no Cavender, Vadell, 2000;
3-7 -no Hagivara, 1989).
1-Acytostelium subglobosum, 2-A.leptosomum, 3-Dictyostelium

polycephalum, 4-D.discoideumn, 5-D.mucoroides, 6-Polyspondillium
candidum, 7-P.violaceum.
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CemcitcTBo Brmouact 3 poaa — Dictvostelium, Polvsphondilium
H Coenoniu. pasiiMualoLMCCs CTPYKTYPOIi 1I0JI0BBIX TECN.

Poji Dictyostelium Brefeld, 1869

Copokapnbl NpOCTbIC Il pA3IHYHBIM 00pa30M BCTBATCS (pHC.8.3-
5), HO BCTBM HHKOTAA He oOpa3sylor MytoBok. JuddepeHunanus na
[PECHOPOBbBIC H IPEAHOKKOBBIC KJIICTKM NPOHCXOAUT A0 CIIOPYJIALIHH,

Pona siuitouaet 6once 40 BHAOB, pa3NHUAOITHXCSA 1O MHOTOUIICIICH-
HbiM MOpP(ONOTHUYCCKUM [pH3HAKAM: THIY arperanuu, ¢opme
NCCBAOINNA3ZMOMHUSA, CTPOCHHIO cTebenbKa, XapakTepy BCTBICHMA,
pa3Mcpam M OKPackKce II0/I0BbIX TCIl K CITOP.

CaMbIMH H3BCCTHBIMH H H3YUYCHHBIMH BHIOAMH ABAAIOTCAH
D.mucoroides Brefeld ((poto 1-2) u D.discoideum Raper.

Pon Polysphondilium Bref., 1884

Copokapnbl Bceria pa3sBCTBICHHBIC, IPHYCM BETBH OOBIYHO
obpa3yloT npaBunbHbIC MyTOBKH (pHc.8.6-7).AuddepeHunauns Ha
IPCCNOPOBBIC H [IPEAHOXKKOBBLIC KJICTKH MPOHCXOANT BO BpeEMS
CIIOPY/IALIMH.

Pox Bxntouact 7 BH/10B, Pa3NHyaIOMXCS MO OKPACKC NNIOAOBbIX
TeN, pa3sMcepam Crop M Ip.

JBa nanbosncc pacnpocrtpancHHbix Buna - Polysphondilium
violaceum Brefcld u P. candidum Hagiwara xopoluo pa3inyumbl 1o
OKpacKe copokapnos, (pHoJICTOBO# H O¢noH, COOTBCTCTBCHHO.

Poa Coenonia Tiegh., 1884

Y npeacraBuTencit 2Toro pojaa crcbenck niuoaoBoro Teia pac-
WHPACTCA HAa BCPXYIUKC B BHJAC 4HalICBHAHOro obpasoBaHHs C
3ybuarsiMH KpasiMH, B KOTOPOM HaXOAHTCs COPYC OKPYIJIbIX XKENTOBA-
ThIX criop. lHorma copokapribl 00pa3y 0T MyTOBKH BTOPHUHBIX COPYCOB.

Pon npcacrasicH eAMHCTBCHHBIM W3BECTHBIM BUAOM Coenonia
denticulata Ticgh., onucanubiM @. Ban Tureidimom (van Tieghem)
ewe B 1884r. M ¢ Tex nop Hukoraa 6onec He HaOMOAABWIKMMCA.
OTcyTcTByeT Aaxce H3odpakcHUe dToro opratisma. OQHako OrMCaHUE
Cro HaCTONBKO ACTajNbHO, YTO B HACTOALICC BPCMs MPH3HACTCH
[10/IbHOCTbIO JIOCTOBCPHbBIM.
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Tun PUSAPOBDIE -
Phylum PHYSAROPHYLES
Kusakin et Drozdov, 1997

(or rpeu. physa - Hurb)

= MMKCOMMLIETDI
Myxomycetes Link, 1833; Myxomycota Whittaker, 1969
(oT rpeu. myxa - cnn3b, U mycota - rpuber)

BMOJIOrNa

Tpoduucckas craaus KHU3HECHHOTO LIMKNA (PU3apPOBBIX CIHW3CBH-
KOB IPE/ICTARIEHA JKT'YTUKOBBIMH H aMCOOUAHBIMHU KJICTKAMH , 2 TAKKE
NEpCXOAHBLIMH MEXAy HMMIt MacTuramcbamu. Bee tpu THna tpodu-
YCCKHX KJICTOK CNOCOOHBI YTCM CIIMAHHS H MHOTOKPATHOTO ACCHHA
aacp obpasoBbiBaTh [uiazMoaui. [Ipu nepexolsic K paccenuTCabHOM
CTaJHH MJIA3MOAN#H 0Opa3ycCT M10I0BbIC TENA - CIIOPOKAPIIbI, B KOTOPHIX
MPOMCXOAMT JHAOrCHHOE cnopooOpaszoBanuc.” Cnopokapibl COCTOAT
M3 CIIOPOHOCHbIX FOJIOBOK, OKPY>KCHHBIX 000n104KOH - nepuaveM. Muorna
CMOPOKAapIbI PacnoNiokcHbl Ha cTcbenbke. CTebenéx, nepuanii ¥ cTcH-
KW crop coaepxar ucinono3y. Cnopbl npopactaloT HOBHIMH MHKCa-
MEDAMH M KTYTHKOBBIMH KJICTKAMIIL.

Kn3HCHHBIN LMK MHKCOMHLICTOB ramiodasHbii Hay ranjioaun-
nodasueiii. MHOrKC BHABI CIOCOOHB! K XONOTaMHOMY [1OIOBOMY IIPO-
ueccy. [Ipu obpazoBannu 1na3moaus ocodbH BCTynaloT B araMHbIC OT-
HOUICHHW S THIa HeOOpaTHUMO#i M1a3MoHaliuH.

TPODPUYECKAA CTAOUNA

OnHnoxnerounsie ocobu
AmcOonanbic KJICTKH (Pi3apOBBIX CIH3EBHKOB 00bIHO 0Opa3y-
T Qu03HBIC, peKe N0003HbIC 11CCBAONOAHH. XI'YyTHKOBBIC KJICTKH H
MacTHIAMCOb! HCCYT JBA I'CTCPOKOHTHBIX H30OMOP(HbLIX *kryTuka. Y

*Y HEKOTOPBIX HpCACTaBiTeCii Thia 8 cnopodope oOpasyceTes TonbKO 0/1Ha cAopa.
YTO BHCUIHC HATIOAIHACT HK30MCHHOC ciopuodpasoBaniie,
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HCKOTOPbIX BHAOB O/IMH XIYTHK pcAyUMpPOBaH, HO B N060OM ciyuac
XOpOLLO pa3BHUTh! 06C KMHCTOCOMBI, pacnionoxkentbie V-o6pasno’ . Tpo-
¢uueckre kacTk MHKCOMHLCTOB 06naaaoT ParoTpodHbLIM THIIOM
M TaHMs, HO CNOCOOHBI H K OCMOTPOHOMY.

BeretatusHOoe pasmHoOXeHue

B GnaronpusaTHRIX YCNOBHUAX OJIHOKJIETOYHbIE OCOOH CIIOCOOHBI K
BCICTaTUBHOMY Pa3MHOXCEHHIO B OPME MHUTOTHYECKOTO [IC/ICHHUSA, KO-
TOpOC B Mpefieiax rpymnfbl MOXCT ObITh HCCKOJIBKMX THIIOB. Eciin B
npolecce MHTO3a BEPETEHO MOJIHOCTbIO pacroflaraeTcsi BHYTpH spa,
000J104Ka KOTOPOrO OCTACTCSi MHTAKTHOM, TO MMEET MECTO 3aKPLIThIH
opromuto3. Ecnu obonouka saapa paspyuiacrcs Ha nojrocax, 1 B 9TOH
obnacTy BepeTeHO BHIXOJUT B IMTOIIa3MY, TO HabnrogaeTcsa QoayoT-
KpbIThIH OpTOMHTO3. HakoHen, ecnu B Xoae aeneHns aaepHas 06onouka
MOJHOCTBIO pa3pyLIETCs, TO MPOHUCXOAUT OTKDBIThI OPTOMHTO3.

Maazmopun

[TIpn cnuaHUY W/ UNK MHOrOKPAaTHOM AENCHUM SACP TPOPHUYECKHX
ocobeit obpasyercsa nnasmoamuii. [lo knaccudpukaunn K. .Anekco-
nynoca (Alexopoulos, 1960) nnasmonun ¢u3apoBbIX CIH3EBUKOB
pasfendaloT Ha TPH THNA: NPOTOMIa3MOAMH, adaHomIasMoOani U
daHepomiasMoanii (puc.9).'°

o IIpomonnazmoouit — IMECT MHKDPOCKONIMYECKHE pa3Mepbl, Pax-
THYECKH npcacTaBiseT cobol MHOrosnepHblii aMebona. Xapak-
TEPEH I NPOMOCMEAUEHIX, IXUHOCMENUEBbIX N TULYECECEbIX.

® Adanonnazmoouit — o6bIYHO MUMECT MAKPOCKONIHYECKUC pa3-
MEpbl, HO HECKOJILKO KpYyIHee, YeM nportornasMoauii. [Ipeacras-
nset coboii fpo3pauHoe obpa3oBaHHE, HMEIOLICC BEEPOBUIHYIO, a
nepe Cropyasuven - KOpalaoBUAHYIO GOpMY M IUIOXO pa3inym-

MYIO CETHaTYIO CTPYKTYpY.
XapakTepeH ISt CmesoHUmosbix.

* HcknioucHWe cocTaBnsioT Npe/icTaBimeny ceMeitcTBa Planoprotosteliaceae w3 knacca
npomocmeincssiy.
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Puc.9.Tunbl nnasmoaues (pu3apoBbIX CNU3eBUKOB (OpWr.).
1-npotonnasmoaui, 2-acdhaHonnaamoaun, 3—paHeponnasmoaun;

o @aneponiiazmoouii — 4acTo UMEECT MAaKPOCKONUYECKHE pa3-
mepsl. [IpeacraBnger coboki MIOTHOE, YaCTO APKO OKpAlIEHHOQE
obpasoBaHHe, HMelollce BECPOBHAHYIO GOPMY M Pa3BHTYIO CET-
YaTy10 CTPYKTYpPY. B HCM npHcyTcTBYeT cucTeMa xHIQK, obecne-
4YHBAOLAs TOK LIUTOILJIa3Mbl, H 3alLIMTHBIN CIM3UCTbIA uexon. Xa-
PaKTCPCH NI auyeesuix U QuzapupoprHolx.

HOns adpanonnasMoans u ¢paHeporiasMoOaANs XapaKTCPHbI TaK Ha-
3bIBACMBIC He/INOouNble mOKU, NPCACTaBIsIOWME COOOH LIHKAHYECKOC
ABHKEHHC LIUTOMJIa3Mbl.

PACCENINUTENNBHAA CTAOUA

[Ipn nepexoae k paccenUTENbHON CTaANK PU3APOBLIC CIN3ECBUKH
obpa3yloT moaoBbie Tena - cnopokapnbl. OHH OUCHB pa3HOOOpa3HHI,
MOTYT UMETb Pa3NHYHYIO0 POpPMY, OKpacKy ¥ pa3Mcphl.

" HekoTopbic aBTOpbI BbIAEAAIOT UeTBEPTHINT THN MAa3MOMIIA 3aHHMaKOUIHI No
MOpPGONOTHII TPOMEKYTOUHOC MONOXKEHIIE MeKy adaHo- 11 haHeponnaiMoTeM. ITO
THIT AJQ3MO/IHA XapaKTCPCH JUTS TPYHIXHCBBIX CMTH3CBHKOB.
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Briaensior ueTbipe OCHOBHbIX THIIA CHOPOKAPIIOB:
® NAA3MOOUOKAPNH;
® cnopancuu;
® ncegloramanuu;

® Iymanuu.

IMazmoouokapnet (puc.10.1) npeactapnaioT cOOOH cHAAYHC MIO-
JIOBbIE TeJIa HenpaBUIIbHOI dopMmbl. [Ipn Hx oOpazoBaHHH na3MoaHi
HC IpeTepncBacT MOp(dOIOrHuYCCKHX NEPECTPOEK H IULID IOKPHIBACT-
cst 000104YKON-NCPHINCM.

Berpcuatores y psAna npcicTaBUTENICH nuyeessix, mpuxuesoix
U uzapugopmubix CIN3CRUKOB (CM. pHc.21.3).

Cnopanzuu - nipdepeHHpOBaHHbIE CIIOPOBMECTHIINIIA, COCTO-
ALLC M3 CTIOPOHOCHOIA roJIoBKH'' OKPYTNOH, OBATEHOH, PeXe YIUIMHCHHOMH

1. 2.a 2.6

Puc.10.Tunb! nnoaoBbiX Ten ¢u3apoBbiX CNU3eBUKOB
(opwr.).

1-nnasmoauokapn, 2a-cuasune cnopokapnel, 26—cnopokapnbl Ha HOXKaXx,
3-ncesnoaranun, 4-3tanun

" TlIoHATHE «CMOPAHTHIT» Y CAH3ICBHKOB MOXCT TPaKTOBaTbCA JIBOAKO: Kak THN
N0;10BOTO TEJIA H KAK CMOPOHOCHA YacTh MUI0A0BOIO Tea HTOTO THIIA. JTO Bhi3biBACT
MHOTOUHMCICHHBIC HCAOPA3YMCHHSA, MOYTOMY CIIOPOHOCHYIO HaTh CMOPAHTHSA MbJ
NpeNnoYuTaeM IIMCHOBATh «CMTOPOHOCHOTT FONOBKOH».
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dopmbl (puc.10.2), u, HHOTAA, CTCOCABKA, KMCIOLLICTO Y Pa3aHYHBIX
rpyIin HCOAMHAKOBOE cTpoeHue (puc.10.3). MHorna Ha oHOM crebeibke
pacnonaracTcsi HeCKOJIbKO CIOPOIOCHBIX ronoBoK (Metatrichia, cm.
pHc.21.5).

Cnopanruit - caMplii pacnpocTpaHCHHBIA THIT MI0A0BBIX Te (DH-
3apOBBIX CIIM3CBHUKOB. Y npomocmeiauedblx U IXunoCcme1uessly mio-
JOBBIC TC/1a BCCT/IA MPHHAICKAT K YTOMY THIY, @ Y .MUKCOSACTPUO
CMOPAHrHH M3BCCTHHI Y MPCACTAaBUTCICH BCCX OTPSAOB (CM. puc. 14,
16, 18-22).

ceedorymanuu (puc.10.4) npeacraBnsaior coboi rpynny
CMOPAaHrUCB, CPOCUINXCA OOKOBBIMHM CTCHKaMH. BHCUIHC ncepao3Tanum
BBIMIAIUT CAMHBIM IUJIOAOBBIN TCJIOM, HO MPH ITOM CITOPAHTHH B HCM
HE TepPAIOT HHANWBUYANBbHOCTH, 3}l MCXKAY OTACNBHBIMH CIIOPOBMCCTH-
NHLIAMH XOTs Ob] YaCTHYHO coXpaHsiorcs neperopodxit. [lcepaoaranuu
oOBbIYHO HEe MMeIoT 00uICTO okpoBa. BeTpeyaroTcst OHH PEAKO, CPCaH
auyeesvix U huzapughopmnelx cnu3cBukoB (cM. puc.18.3).

Amanuu (puc.10.5) — rpynmnsl CIOPaHruceB, CIAHUBIIXXCA B CAHHOE
KPYIHOC IJIONI0BOC TCJIO, NMOKPHITOC 00LICcH 000104KOi1 - Kopmekcom.
O6b14HO 3TanMu He UMcloT ctebenbka. BeTpeyarorcs HewacTo, HO

M3BCCTHbl BO BCEX OTPAAAX MUKCO2ACMPOBHIX CIH3CBHKOB (CM.
puc.18.4,19.4,20.3).

CTpocHHC MNOJOBBIX TCJ MHKCOMHIICTOB JIOCTATOUHO CJIOXKHO
(puc.11). B ocHoBaumnu criopokapra 1acTo MMecTcs CTepHibHOC 0bpa-
30BaHHE — ZHROMANAIOC WIH nodcnoek. OH npclcTaBascT coboii
YacTb [1J1a3MO/11, HE MPHHABLIYIO y4acTHE B 00pa30BaHHH [L100BOr0
TCJIa, H HMCCT BH/I TUICHKH HJIH CCTOUKIL, PaCrOJIOKCHHOH Y OCHOBAHMA
cnopokpna. Muorna Gonbuioc 4HCNO IUIOXOBBLIX TCJ MOTYT HMCTh
obwwmit runoranmoc (Ceratiomyxa), KOTOPbIi [IPH YTOM CTAaHOBHTCH
CNIOXHO# pa3BCTBNCHHOM CTPYKTYPOil (CM. HIDKE).

BHyTpH nnonoBbix TC1 (PH3aPOBLIX CIIM3CBHKOB 4aCTO HAXOAMTCS
KAnuUAAuKui - CHCTCMa HHUTCBILAHBIX 0Opa3oBaHii, (popMHPYCMBIX
COACPXXKHUMBIM Bakyosici nnazmoans. Kamnnuuuii cnocoben Kk rurpoc-
KOMHUYCCKUM JIBHKCHHUAM W CIIYXKUT U1 pa3pbIXJICHHS CIIOPOBOM MacChl
H paccciBaHus CIop.
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BetBb

KONMOHKU Kanunnuyuun

Nepnavin

Cnopa
Konoxka

Hoxka

Manotanmoc

Puc.11.CtpoeHne nnogosoro Tena ¢usapoBbix
cnu3eBUKoB (opwr.).
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Y BHJI0B, 00pa3yloulnx HTANHUH, OOBIYHO UMEETCH NIOXKHbIH Ka-
NHJUTHLIMI UK ncegdokanunnuyuii. OH ABNACTCA OCTaTKOM OOKOBBIX
CTEHOK CIIOPOKapIioB, (JOPMHUPYIOLLMX YTAIHMA, WIH POHU3BOHbIM >KHITOK
nasmonus. [lccpaokanunnuuui yBcan4yuBaeT MeXaHHYECKYIO
MPOYHOCTb IUIOAIOBOTO TCJIa HO HE Y4YacCTBYeT B Pa3pbIXJICHHH CIIOP.
On nubo cocyiiecTByeT ¢ HacTosIIMM KanuHuueM (Fuligo), nubo
obpasyercs B orcyTcTBHC nocnenHero (Lycogala).

Cnopodopsl MHOrHX MHKCOMHLICTOB PACIIONIOXKEHBI Ha HOXKE -
cmebenvke. Obpa3oBaHyC cTeOCIbKAa MOXET ITPOHUCXONTD ABYMSI CMO-
cobaMy - CyOrunoTaNIMYCCKUM H INMUTHNOTAJUIMYCCKHUM.

croco® xapakTepeH Ans npomocmenud, 3XuHocmenuo
M 4aCTH MUKCO2acmpuo.

® Snuzunomanauueckunt ¢cnocod - crcobenek, B OTIH-

YyMe OT nepuans, GopMHPYETCA U3 CTEPHIBHOrO y4acTKa
niasMoaHs (rMMoTauIoca) U ABJAETCA NPOJOIKEHHEM

rMIIOTaIiOCca. ITOT COCco0 XapakTepeH JUId Mukcozac-
mpuo 13 nopsaKa cmemMonumosbslx.

o Cybzunomannuueckuit cnocob - ctebenck, Takxe
KaK ¥ repuani, GoOpMHpPYCTCs U3 CIIOPOHOCHOI0 y4YacTKa
% TJ1a3MONsA, W ABJIAETCSA IPOJOIDKEHHCM NEPUANA. ITOT

Crebenexk moxer nubO 3aKaHUHUBATBCA Y OCHOBAHHUSA CMOPOHOC-
HOW roJoBKH, NU0O BXOAHUTH BHYTpPb Hee. YacTh ctcbenbka,
HaXOASAIIYIOCS BHYTPH CIIOPOHOCHOH rOJIOBKHM NPHHATO Ha3blBaTh
konoukout (konomennoit). KonoHky uMcrot pazHooOpasHyio GpopMy -
OKpYyTIy10, nonyccpruueckyro, JHCKOBHAHYIO, HUTEBHIHYIO M Ap. Y
HEKOTOPbIX CMeMOHUMOBbIX CIU3EBUKOB KONOHKA BETBHTCH.

HMHorna BHYTpH CIIOPOHOCHOM rOJIOBKH MOXET NPHCYTCTBOBATh
NIOKHas KOJIOHKa — ncegokoniomenia. B otivune oTr HaCTOSLIEH KO-
JIOHKH OHa HE ABJIACTCA MPOJO/DKCHUCM cTebenbKa, a obpasycTcs aB-
TOHOMHO, W3 KPHCTALIOB KaJIbLIWA WK YTONILCHUH Kaluinuuus.
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CUCTEMATHUKA

MHKCOMHHIIETBI - ITEPBast I'PyNTIa CIIH3CBHUKOB, CTABILIAs W3RCCT-
HOM Hayke. JJHCKYCCHHM 0 CHCTCMATHUCCKOM HHOIKCHHH CIIM3CBUKOB B
TICPBYIO OYEPC/ib KacalHCh HMCHHO MHKCOMHIICTOB (CM. BBIIIIC).
Pa3nuuHbic aBTOPbI HEOAHO3HAYHO MOHKUMAJIH 00BLCM IPYIHIBL, HHOI -
Aa BKJIOYas B HCC JAHKTHOCTCIMA H gaxce masmoanodopua. [ocnc
BBhIHCCCHHS 30 NPCUE/bl MUKCOMHLICTOB 9THX POJICTBEHHBbIX (HOpM, B
coctaBc THNA Phyvsarophyles octanuch npomocmenuodst, 2Xunoc-
meiudsl H AUKCo2acmpuosl. 1M TPU IPyniibl, BO3MOXHO, obpasyior
MOCJACAOBATCAbHBIA (PHIOTCHCTHUCCKHIT PSA, B KOTOPOM MPOTOCTCIIM-
Nbl BLICTYNAKOT MPCAKAMH, @ IXHHOCTCJIM/IbI U MHKCOTACTPH/IbI IIPeil-
CTaBJISIOT BTOPOH M TPETHIA ITaribl 9BOJIOLHH FPYIIIbIL.
[TpoMCIKYTOUHOE MONMOXCHHC IXHHOCTCHIA Oblso BnicpBbiC
noka3aHo JI.C.OnaiiBom 1 K.CtosinoBuu (Olive, Stoianovitch, 1971).
JT0 co3gasno npobiacMy OMpE/ICICHUA HX CHCTCMATHUCCKOIO
MOJIOKCHHS, HC PCLICHHYIO A0 CHX 1op. CX0;1CTBO 3XMHOCTCH C ABYMS
NPYTMMH FpyniaM# CTOJb BCIMKO, YTO OHHM OOBIYHO HC pacCMaTpHBa-
IOTCS B KaUCCTBC CAMOCTOAITCILHOIO Kiacca, a 00LCAHHAIOTCS pa3-
AHYHHIMH aBTOpaMH TO ¢ MUKcoractpuaamu (Martin, 1960; Hooxn-
nos, 1993), To ¢ nporocrenunamu (Hawksworth ct al., 1995). 1o Tex
nop, MOKa ITOT BOMPOC OCTAETCSA OTKPBITBIM, Mbi NpCAJiaracM
paccMaTpuBaTh IXHHOCTC/INM B KauCCTBE CAMOCTOATCIILHOIO KJacca
Echinosteliodes.
OcHOBHbIC 0CODCHHOCTH TPEX KJIaCCOB MHKCOMHIICTOB MOKa3a-
Hbl Ha Tabn.2:
Tabnuya 2

hpua*nalc vy Ipomocme.vm)bl IAxunocmeuosl I Mukcoeacmpuoui
[Tnasmonumii |nporo- npoTo- npoto-, aonio-,

daHepo-

CriopaHriii, niaiMo-
ICipopokapn JcriopaHryi CriopaHTHi AOKapH, YTamiii,

B MCCR/LODTaHi

Criopbl I-8 2 - HCCK. NECSAT. |ThiCAYHM
Kanumnumii] -/+  0bbluHO -+ YACTO
| c/1ad0 pasBuT XOPOLIO PA3BHT




Knacc MPOTOCTEJINAbI -
Classis PROTOSTELIIODES
Kusakin et Drozdov, 1997

(ot rpeu. proto - nepsbiii, u stele - cron6, konoxHa)

=MpotocTrenueBbie CAN3IEBUKMH,
Protostelia L.S.Olive,
Protosteliomycetes Hawksworth et al., 1995.

OCOBEHHOCTU BMOJIOI'MM

Tpoduucckas cTajgus >XHU3HCHHOTO LUHKJa NpcAcTaBicHa
aMcOOMAHBIMY KJICTKaMHU (MHUKcaMcOaMH); XIYTHKOBbLIC KJICTKH
H3BCCTIbI 11C Y BCCX BHA0B. OMHOKICTOUHbIE CTAAHH YaCTO CIIOCOOHbI
HCMOCPCACTBCHIIO (hOPMHPOBATH MHKPOCKOTTHUCCKHC TIOAOBLIC TCA.
JIvwb HHOrIA oM 1ICpeA YTUM 00pa3yloT HAJIKJIICTOUHbBIC CTPYKTYpbl
THIIA HPOTONJIA3MOAHCB.

[DiogoBbIC TEna npoTocTenun - cnopairuy. X cnopoHocHsic
FOJIOBKH BCCIJIa PACTIONOXCHBI Ha CTCOCBKE, KOTOPLIH HC HMCCT KIIC-
TOYHOI'O CTPOCHHS H COCTOMT M3 LCIoNo3HbIX (ubpuin. CriopaHruu
OONBILMHCTBA MPOTOCTC/IMA COACPKAT QJIHY CMODPY, JIHIbL Y HEKOTO-
pbIX BHJIOB B CLIOPOHOCHOI rosioBke Ux obpasyctes 2, 4 unu 8. Criopbt
COMCPXAT O/IHO HJIK HCCKO/BbKO A/ICP W NpOpacTaloT MHKCaMEOaMH U
AKI'YTHKOBBIMH KJICTKAMH.

XKusHcHHBIH LHKN OONBIIHHCTBA NTPOTOCTC/IH L TOJIHOCTLIO MpO-

XoauT B ramiodase. Tonsko y OAHOro BUAa OMHCaH X0JOraMHbli MoJso-
BOM Mpoticcc.

TPODOUHECKAA CTAONA

Opnoxnerounsie ocobu

AMc6onaHbic KICTKH npoTtocTeaua (cM. puc.2.3.6) umcior
TUMHYHYIO JUIS MUKCOMHLICTOB CTPYKTYpY. OHHM 00pa3ytoT cCBAONOAHH
(GHIIO3HOTO, PCAKO N0O03HOIO THNA, U COACPXKAT OJHO HIIH HCCKOJIBKO
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Puc.12.Xu3HeHHbIn yukn npotoctenua (no: Olive, 1975).
1-cnopa, 2-XryTUKOHOCHas KneTtka, 3—mukcameba, 4—MHOXECTBEHHN)
MUTO3, S5—npoTonna3smMoaun, 6-pasneneHve npoTonNasMoaun Ha AONbKU,

7-npecnopoBas knetka, 8—Hayano opMmuposaHus cnopokapna, 9—-3penbin
cnopokapn;

anep. HapyxxHas noBcpxHocTh aMcOOMIOB MOKPHITA MHKOKAJIHKCOM.
Ha nosepxHoctH knerok Ceratiomyxella tahitiensis Taxxe ObLn
oOHapy)XeHbl OBajbHbIC YEWIYHKH, HOpPMHpPyEeMBbIC B NYy3blpbKax
annapara lonbmku. Y knetok Endostelitum BbISBIEH CNOXHBIN MTOKPOB
B BH/IC HENOJIHOM KJICTOYHOH CTCHKH, OACBAIOLICH KJIETKY JINLLIbL CBEPXY
1 c3aau. Mop¢ooruuecky 1 ynsTpacTpyKTypHO aMeOOHIHBIC KJICTKH
NPOTOCTENN/I OYEHb HANIOMHHAIOT HCKOTOPLIX aMeD.

Y MHOrux nporocrenua odpasyrorcs )XryTHKOBbBIC KJIICTKH (CM.
puc.2.3.a). OHH LMIIMHAPHUCCKHE, HMCIOT KOHYCOBH/IHBIH NCPEIHHIH KO-
HCLI, HECYLUM# )KTYTHKH, M PaclIMPAIOLLYIOCS XBOCTOBY0 JionacTtb. JKry-
THKOBbIC KJIETKH MPOTOCTCINA UMCIOT THITHYHOC /11 MMKCOMHLIETOB
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CTPOCHHME: OHH HCCYT 2 H30MOP(}HBIX IFCTCPOKOIITHBIX XKIyTHKA,
JMUICHHBIX MacTHroHCM. [IepBbIil KryTHK - JUIMHHBIH, HampasjeH
BIEpC/l, a BTOPOH - KOPOTKHi, paciloioxkeH Y OCHOBAaHHs ICPBOIo H
[OBCPHYT B POTHBOMNONIOKHYIO CTOPOHY. Y HCKOTOPbIX BHAOB BTOPOH
KT'YTHK pCIly IHPOBaH, HO B OCHOBaHMH XTYTHKOBOIO afnrnapara Bccriua
PAacIoNOXKCHbI ABE KHHETOCOMBL. Y Ceratiomyxa fruticulosa n3BecTHbI
KaK O[IHO- TaK W ABYXXI'YTHKOBbIC KJICTKH.

Y Protosporangium articulatum 1nokasaHo HaJIM4HE JOMONHH-
TeJIbHBIX Map KIyTHKOB. OHHU OOBIYHO PACTIONOXKEHBI Y 3aAHCIO KOHLA
KJIETKH, H HMEIOT TaKyl0 XC CTPYKTYpPY, KAK H OCHOBHas f1apa, HO He
cnocobOHbI FEHEpHPORATh HaNpaBJICHHOC MEPEMCILICHUC KJICTKH.

BererarusHoe pasmHoOXeHue

OnHoknerouHksle 0COOH NPOTOCTENHI COCOOHBI K BCT€TaTHBHO-
MY Pa3MHOXCHHIO NyTcM OuHapHoro aencHus. [enenue sapa
OTHOCHTCS K THUIy OTKpbITOro oproMurosa. [lecpea acicHucM knerka
BTATHBACT XT'YTHKH.

Knetku, comepxaliie HECKOJLKO siIcp, CMOCOOHBI TaKXke Mof-
BEpraThbCs naazmomomuu - AEICHUIO, B pe3yfbTaTe KoToporo o6o-
coONAIOTCS HEPaBHBIC MO 0ObEMY M KOJIHUCCTBY AJIcp JOUCPHHE 0COOH.
[Ina3moToMus He conpshHKkCHa ¢ 3aBCpLUICHHEM NpoLIECCa ACICHHS Aapa
M MPOUCXOAUT CMOHTAHHO; [PH 3TOM BTATHBAaHMA XIYTHKOB HC
MPOHCXOAMT.

Monosoe pasmuoxeHue

JXXH3HEeHHbI! UMK POTOCTCANA NPOXOAUT B raruiogasce. [onosoi
[POLICCC B BH/IE_H30X00raMIioro C/IMAHMUSA OJHOKJICTOUHBIX 0coOCH J10-
CTOBEpHO OOHapy»cH Juib y ogHoro Buaa - Ceratiomyxa fruticulosa.
OcTracTcs HEBBIACHCHHBIM, Ha KaKOM 3Tanc >KM3HCHHOIO UHMKIA Y
Ceratiomyxa IpOHCXOIMT BOCCTAHOBJIEHHE IafIOMAHOIO COCTOAHHA.

NMoxosuwanca crapus

AMcOOHIHBIC H MNA3MOiHaNbHbIe 0COOH MPOTOCTCAHA MOTYT 00-
pa3oBbIBaTh MOKOSALIMCCA CTAAMM - Kucmbl. ITO CBA3aHO, MO BCEH
BHAMMOCTH, C UCTOLLICHHCM MUILCBLIX pECYpPCOB H NPOUHMH Hebnarorn-
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PHATHBIMH YCHOBUAMM. [IpopacTasue UHCT - IKCHucmuposanue -

MPOMCXOAMT CPasy, KAK TONLKO YCNOBUS BHOBb CTaHOBATCH Onaro-
IIPHSTHBIMH.

Mnasmoaun

Y HCKOTOPBIX BHIIOB MPOTOCTC/IMA OAHOKIICTOMHbBIE 0COOH MOT'YT
06pa30BbIBaTH POTOILIAZMOAUN. Arperaums KICTOK sl POTOCTC-
MM HC XapaKTCpHa U NPOTOINIa3MOAHI 00pasycTes bnarogaps MHO-
KCCTBCHHBIM JCNCHHUAM sifpa MHUKCaMCEObl (puc.12.4-5). Hencuus
slep B MJa3sMOAMH ABAAIOTCH D0OJICC-MEHCEC CHHXPOHHBIMH (I10
KpailHeil Mepe, B OTACHAbHbIX ¢ro yuacTtkax). [lporomnasmonmii He
MMCCT XHJIKOBAaHHMS W YEJIHOHHBIX TOKOB LIUTOIINIA3Mbl M JIHLLb U3PCIKA
MOXCT obnaaaTb ceruaToi CTpykTypo# (Schizoplasmodiopsis) nnu
BecposuaHoi ¢opmoit (Ceratiomyxellu).

PACCENIUTENIbBRHAA CTAONY

Cnopynauus

[1pu nepexose K paccCAMTENbHON CTaaWK, Y MPOTOCTCIHI, HE
00pa3yoLmx naa3Moini, odas n3 rpodUaeckux ocodcii MOXKCT He-
MOCpe/;ICTBEHHO CTAHOBUTLCS MJIOAOBBIM TCIOM. Y /ia3MOAHANBHBIX
KC BHIOB, TIEpE]l HaYaJIoM CrIOpo0oOpa30BaHus nia3Moanii npHodpe-
TAcT JIONACTHYI WK jgonbuaryio ¢opMy (puc.12.6). OtacnbHblie
JOJIbKK 3aTCM 000C00/1510TCS B BHJIC CAMOCTOATCIbHBIX KJCTOK,
KOTOPbIE MONYYHIIH HA3BAHHC MPECROPOBLIX KIICIMOK WIN HPOCHOP
(puc.12.7). Kaxpas npccnopoBas KieTka Jajec pa3BHBAacTCA B
OTAC/ILHBIN CIIOPOKapII.

[Tpuctynas x ¢opMHpOBaHHIO ClIOpOKapIa, Tpodruyeckas ocodb
WJIH MpECIOopoBas KIETKa npuodperator nonychepuueckyro popmy:
LIMTOTUIa3Ma [MOCTCIICHHO KOHLCHTPHPYETCS B LIGHTPE, [MOKH/as BCC
Oonec yToHualollycs Kpacsyro 30Hy. Ha noBepxHocTH KJIETKH Mo-
ABNACTCA TOHKas 3aluTHas o06OJOUKa, NpENnATCTBYHOLIANA
BeiChbIXaHHI0. B Oa3zanbHo#t uwacTh knetkn auddepeHunpycercs
YU4CTOK LIMTOIJIa3Mbl, NONYUMBIUMIA Ha3BaHUC cmenuozen. ITOT
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Y4aCTOK Ha4MHAaEeT CCKPCTHpOBaTh TPyOuatyr (Mojyio BHYTPH)
HOKKY, COCTOALULYIO W3 uemonosubix pudpiuin (puc.12.8). [1o mepe
pOCTa HOXXKH, ITPOTOMAACT ¢ SIAPOM NOJHUMACTCS Ha{ TOBEPXHOCTHIO
cyberpara. Hoxka obpasycres cybrunoraannucckum nytem. Korna
OHa JOCTHIaeT OKOHYATE/IbHOHW IUIMHBI, MPOTOIMIACT OKPYXAaCTCA
[JIOTHOH 00OIOYKO# H CTAHOBUTCS CNOPOHOCHO# 1010BKOH (pHc.12.9).
[1pu co3peBaHHH IOJIOBKH, B HEH MOTYT IPOMCXOAHTb MHTOTHYECKHE
AENeHus Sapa, PHUBOAALIMC THOO0 K pa3sBUTHIO OTHOH MHOIOAICPHOH
cnopsl, 1160 K GOPMHPOBAHHUIO HECKOJILKHUX OIHO- HITH MHOTOSIEPHbIX
cnop. Bech npoucce cnopyasiiun o6siuHo 3aHnmacT 30 - 60 MUHYT.

Mnoposbie Tena

[lnonossic Tena nporocTecAMA - MUKPOCKOMHUCCKHE CIIOPAHTHH.
OO6BIYHO OHH 06pa3yloTCa OTACHBHO APYT OT JIpyra, pexe cobpaHbl
TNIOTHBIMK rpynnaMmu (Shizoplasmodiopsis). Y npcacraBHTCncH
pona Ceratiomyxa MHOTOUHCJICHHBIC CTTOPOKAPIIbI PACNOJIOKCHE! HA
FHFaHTCKOM Pa3BETBJICHHOM HJIH SYEHCTOM CHIIOTAJIIIOCE,
Ha3BIBAEMOM 3JICCb CHOPONOCHBIMU POJICKAMU, HIN CROPOGOI
Kononunoii (cM. puc.14.12). CnopoHOCHBIC pOXXKH GOPMHPYIOTCA H3
NPOTOIIa3MO/INA elic A0 00pa30BaHus NPECIOPOBLIX KICTOK.

Kak n y Apyrux MHKCOMHLIETOB, CITOPOHOCHBIC FOJIOBKH [1POTO-
CTeJIWZL OKPY>KeHbl 000J104HKOH - nepuaucM. OaHAKO, BCACACTBHC
O4CHBb HeOOJIBLLIOTO YHCIA CIOP, COACPHKALLMXCS B IOJIOBKE, IIEPHAHH
MPOTOCTCIHUA IHOO npupacTact K 060s04Ke crop, IH00 paspyLacTes
O4€Hb PAHO, M TOTA CO3PCBLIKC CMOPb! CHUAT HCIHOCPCACTBCHHO HA
cTebeabKe TUI0/IOBOTO TCha.

Cnopokapnbl nporocrenui 065I4HO HCCYT OAAHY CAHHCTBCHHYIO
CMopy, HO y HEKOTOPbIC BHAOB OHH couepxar 2, 4 niy aaxc 8 crnop.
Cnopbl MOTyT ObITH CHEpHUUECKHMMU, ILIHICOHAIIBIMH HITH TpYIlC-
BHOHBLIMH, HX 000JI0UKa Y HEKOTOPbIX BHIOB CKYIbNTYPHPOBaHa
(Schizoplasmodiopsis).

Crebciex nIogoBOro T¢ja y pasHbiX BHIOB JOCTHracr ot 3
MkM (Cavostelium) no 240 mxm (Ceratiomyxella), oit MmoxkeT ObITh
MPAMBIM, COTHYTbIM HIH H3BHJIMCTBIM.
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Mo ciiocobam oTacacuus or crebenbka cnopbl pa3iAcasior Ha
TPy I'pynnbl.

® neonadarouiue - 0CBOOOXKAAIOTCS TONBLKO NPH pa3pyILICHUH CTC-
Ocnbka (Protosteloipsis)

® naccugno-onadalouiue - OTACHAIOTCA OT cTCOC/IbKA TONBLKO
[Ipy MCXaHHucCkoM Bo3acHcTBHY (Cavostelium)

® akmueno-onaoawujue (copacviéaemnie) - OTACNAOTCH OT
ctcOenbka akTMBHO, nocnc cospeBanusa (Ceratiomyxa).

OTtcoeanHcHME ONalatoLLMX CIOP OT ClIOpoKapna 06bIUHO MPOHUC-
XOUT C MOMOIIBIO CHEUHAIBHONH OTACHHUTCIBLHOR CTPYKTYPbI - ano-
¢u3zel, pacnonararouiciics Ha BeplunHe crebenbka. Anoduza moxer
OBbITb YaLICBUAHOH, KONLCBUIHO#, HJIM HMCTB BH/I HEOONBILIONO B3AYTHS.

Schizoplasmodium cavostelioides nMceT 11coObIMHOC pHCTIO-
cobyicHHe I paccenBaHus crop. Bekope nociie co3peBaHUs MEXY
CTCHKOM cnopbl 1 00ONOUKOH CrIOpOKapra y TOro Biuja NMOABNSETCS
2a306blil ny3plpeK, KOTOPbIA yBCAMYMBACTCA B 00bCcMe, AOCTHras
MHOIZIa Pa3sMCPOB CaMoil C110pbl. 3aTCM MPOUCXOAHUT Pa3pbiB 000I0UKH
ny3bIpbKa, B pc3yabTaTe 4Ycro crnopa BbICBOOOXKAACTCs, OT/ETas OT
COopOKapIia B FrOPM30HTAIbHOM HAMNPABJICHHH.

Crniopsbi nogaensiouicro 60NbIIKHCTBA NMPOTOCTCIHA CNIOCOOHBI
npopactath 03 nepuoaa nokos, BHICBOOOKAass aMeOONIHBIC UK
XT'YTHKOHOCHBIC KJIETKH (puc.12.1-3).

Mpopacraune cnop

[NpopacTanuc cnop y npoTOCTC/IHA HMEET HEKOTOpbie 0cobenHo-
CTH, ¥ Y pa3/IMuHBIX BHJIOB POHCXOAHT HCOAMHAKOBO. B HacTosiiee
BPCMs M3BECTHO JIBA OCHOBHbBIX THIIA [IPOPACTaHHS CIIOP.

I tun (puc.13.1).Onucan y Protosporangium bisporum.
Crniopokapn 7TOro Bua COACPXHUT ABC ABYsiAcpHbie cniopbl. [1py npo-
PacTaHWH CIIOPbI, B HEH NPOMUCXOANT ABA CHHXPOHHbIX ACJICHHUS Alep, B
pe3ynbrare 4yero obpasyiorcs 8 oIHOANCPHBIX KIYTHKOBBIX KIIETOK,
JAIOUX Hayano aMeOouaHbIM TPOHHUCCKHM 0CODAIM.
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Puc.13.Tunb! npopocTtannAa cnop nporocrenua (no: Olive,
Stoianovitch, 1972; Olive, 1975; c nam.).

.- Mepsbii TUN: 1-AByAAepHas cnopa, 2-ABa MUTOTUYECKUX AeneHus, 3-
pa3feneHue NpoTonnacta Ha BOCEeMb YacTew, 4-BbiICBOHOXAEHNE BOCbMU
XTYTUKOHOCHbIX Knetok; |l.-BTopon Tun: 1-socbMuanepHas cnopa, 2-
¢hopMupoBaHME 300UMUCTHI U3 BOCbMW CNUBLIUXCA NpoTonnacros, 3— ABa
MUTOTUYECKUX AeneHus, 4—AeneHue 300UUCTbl HA BOCEMb KNeTok, 5-
npopacTaHue 300UUCTbl BOCEMbIO XIYyTUKOHOCHLIMU KNeTkamu,

II vun (puc.13.11). Onuncan y Ceratiomyxellu tahitiensis.
Cniopokapi 3TOro BH/1a COICPXHT OJIHY BOCbMHSICPHYIO CHIOpY, KOTOpas
[pOpacTacT BOCCMbio aMcOonaHbIMK KncTKaMH. Bckope nocine Bbic-
BoOOXAcCHHA, aMcOOMIbI CIIHBAIOTCA M MOKpPbIBAlOTCA o0iei
000110uKoi1, HOPMHPYs BOCTMHAICPHYIO LUCTY - 3001 ucmy. Bee aapa
B 300LIMCTC, KPOMC OIHOTO, lereHepupyioT. OcraBlucecs 1Apo 0Obi4HO
npeTepneBacT 3 MOCACAOBATCAbHBIX MHTOTHYECKHX JCICHHA,
COTNpPOBOXIACMbIX LIMTOKHHC30M, B pC3yNbTaTc yero obpasyercs 8
OMHOAJICPHBIX KI'YyTHKOBBIX ocobcit. B nansHeliueM, Kaxaas U3 HUX
crnocobHa Jasarb Hauano MHOTOSJCPHOMY MJ1a3MOIHIO.

IKOJNIOrMYECKME OCOBEHHOCTMH

[MpencraBuTeny MpoTocTENHA OOMTAIOT BO BJIAXKHbBIX 3aTEHEH-
HbIX OMoTonax. Berpeualorcst oM B ICCHOW MOACTHIKC, HA MEPTBOH
APEBECHHC M KOPC ACPCBLCB, PCXe Ha ObITOBOM Mycopc H nomére
KHBOTHbIX. [IHTalOTCA npoToCTE/NAbl NPCHMYLICCTBCHHO OaKTCpH-
AIbHBIMH OpPraHW3Mamii, HO, KPOMC TOro, MHOTHC CIIOCOOHBI (darouu-
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THUPOBATDL KJIIETKH APOXIKCH H CIIOPbI pa3ivuHbIX rpiibos. B 1ickotopbix
CIIydasX OTMEYaeTcs KaHHUOIU3M.

CeoeoOpa3nbiii cnocod niTanus Obin onucan y Ceratiomyvyellu
tahitiensis, Nematostelium gracile w Schizoplasmodium
cavostelioides. DTH POTOCTCNHABI BLI3BIBAKOT 0OPa30BaHHC OKPYITILIX
OTBCPCTHH B CTCHKAaX JAPOAKCBbLIX M BOJOPOCICBLIX KiICTOK. Bhinyc-
Kas B 0OpazoBaBIlIcCCs OTBCPCTHC MCEBAOMNOANIO, OHH C €€ MTOMOLLbIO
MOITIOUIAKOT YYAaCTKH KJICTOYHOTO MPOTOILIACTA, BKIIKOUAs UX B OTHO-
CUTENIbHO KPYIHbIC MHILCBBLIC BAKYOJIH. 3aTCM IICEBONOANA BTATMBA-
cTca 00paTHO, OCTaBsAs OT MOABEPTLUEHCA HANANCHHUIO KICTKH ML
nycrtyro obonouxky. AHaNOrH4YHOE MOBEACHUE M3BCCTHO JIHILD Y
HCKOTOPbIX HH(Y30pHii U PHIIO3HBIX aMcH.

O reorpa¢)HucckoM pacripOCTPaHCHHH H IKOJIOTHH NPOTOCTEIHL
M3BCCTHO OYCHb MaJio. BonbLUIMHCTBO BHIOB, HaHACHHBIX B 30HC YMC-
PCHHOIO KJIMMaTa, OTMCUCHBI TAKXKC M B TponHkax. K nporoctennaam
C OU€Hb UIMPOKHM apcanoM MoxHo oTHecTH Ceratiomyxa fruticulosa,
KOTOpas BCTPCYACTCH MPAKTHYCCKH BO BCEX MPHPOAHO-KIMMATHUCC-
KHX 30HaX.

BonbIIHHCTBO MPOTOCTCIHA CIOXKHO COOMPATh U KOJJICKLIHOHH-
poBatb. OOBIMHO MJIOMOBBIC TCAA MOJYYalOT HAa 3apaHec coOpaHHbIX
cybcTparax meTtoaoM BiaxHoW kamcpel. HecaaBHO, oanako, Obin
pa3paboTaH M cneuHani3MpoBaHHbIA McTo COOpa ITHX OpPIdHU3MOB.

CUCTEMATHUKA

M3-3a MHKPOCKOMHYECKNX pa3MCPOB IUIOAOBBIX TCI M MX ademcp-
HOCTH NMPOTOCTCIWABI [JUTHTC/ILHOC BPEMs HaXOQWIHMCH 33 NpE/ciiaMu
BHUMaHHA yueHbiXx. B konuc XIXs. U.llpérep (Schroeter, 1889)
omitcan Mmakpockonuucckuil Bun Ceratiomyxa fruticulosa, BKJIIOUEHHbIHA
MM B COCTaB MHKcoracTpu. MHKpOCKONHYECKHE NPOTOCTENUAbI ObUIH
OTKPbITH MHOTO nosxe, 1962 r. Bckope aBTOp 2TOro OTKpLITHSA,
JI.C.OnaiB (cM. Bbilie), 0OObCAMHHA MaKpO- H MHKPOCKONHYCCKHE

"> Tpetbe cemeiictBo, Ceratiomyyida (-uceae), OTAMUMACTCA CTPYKTYPOIi CMOPOHOLICHHI.
Ero mopdonoruucckas cneiiiuHOCTE HCCOMHCHHA
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BH/IbI [IPOTOCTENNU B CAMHBIA K/AcC. B COOTBCTCTBHM ¢ CHCTCMOH
Onaiisa (Olive, 1970), »TOoT Knacc BKAWUACT OAHH OTpPAA
Protosteliiformes (=Protostelia L.S.Olive, 1970), pasncnsiowuics Ha
TPU CCMCHCTBA, 1Ba M3 KOTOPhIX OTJIHYAKTCH HAJIWYUCM HIII
OTCYTCTBHUCM XI'YTHKOHOCHBIX CTaaHii'*.

BriosiHc BO3MOXHO, UTO 00pa30BaHHC OC3)KTy TMKOBbBIX IPOTOCTE-
AU NPOMCXOAHINIO B XOAC IBONIOUHH HCONHOKPATHO, TAK 4TO
HCIOJIb30Balike HYTOTO NMPH3HAKA ISl NOCTPOCHHA (PUAOrCHCTHUECKOH
CHCTCMBbI OKa3blBacTCs HexcnarcibHbiM. [To3ToOMy, B OCHOBY
pa3Jc/CIius POTOCTC/IMI Ha CCMCIICTBA Mbl MOJIOXKHM CTPYKTYPY
cnopokapra. ®unoreHeTHUCCKas 3HAYHMOCTb ITOr0 KPHTCPHA
[peacTaBnseTcs HaM Honce BCpPOATHOH.

[py BHCCCHHHM M3MeHeHHH B cuctcMy OualiBa, Mbl COXpaHsieM
pasacicHue otpsaaa Protosteliiformes va Tpy CCMCHCTBA, HO BHOCHM
B JIHarHO3bl H COCTaB JIByX H3 HUX HCKOTOPbIE H3MECHEHHA.

Cemencreo Protosteliaceae L.S. Olive, 1962

emend. nov.

Criopokapiibl OIHHOYHBIC, TMNOTAINIOC HC pa3BHT. B nnonosom
Tesie oOpasyctces 10 8 cnop. Crcbenek criopokapria TOHKHIA HIH C J10-
KANlbHBIMHM _YTOJUICHHAMH, YaCTO M3OTHYTHIH MJIH M3BUIMCTRIH, OC3
yareBUAHOM anodu3el. B >kH3IHCHHOM LIMKIC OTCYTCTBY IOT XKI'YTHKO-
BEIE CTaJHH, €IHHCTBCHHOE HCKJIOUCHHC COCTaBJSACT POA
Protosporangium.

CeMeiicTBO BKNIOYAET & ponoB.

Poa Protostelium L.S.Olive et Stoian. 1960 (puc.14.1). Cnopa
ofHa, cepHyecKas MM IPyLICBHIHASA, AKTHBHO- HJIH [1aCCHBHO-OTa-
natomasn. Crebenék NNMHHBIA, TOHKUH, NTPAMOH HJIH HECKOJIBKO
M30THYTBIH, ¢ KkonbeBHAHOMN anodusoi. Tpoduucckas cranusa -
MHKcamcOa; )Kr'yTHKOBBIE KIETKH HCH3BCCTHBI.

Pon Protosteliopsis L.S.Olive et Stoian. 1966 (puc.14.2). Cnopa
ofiHa, cheprucckas, Heonaawouas. Crtchenéxk MOLLHbIH, ¢ rpyOoH 1ic-
pOXOBaTOii MOBCPXHOCTbHIO, B BOJIC paspyluacTes. Tpoduueckas craamns
- MHKcamc6a; XKTYyTHKOBbBIC KJICTKH HCH3BCCTHBI.
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Pon Clastostelium 1..S.0Olive et Stoian. 1977 (puc.14.3). Cnop
2 - (4). ('tebenék KOPOTKHH, HUXIIAA €rO YCTBCPTh CHIILHO YTOJILICHA,

BEPXHsA 4aCTb — H30rHyTa H B34YyTa [NIOCCPCAHHE. TpO(l)H‘lCCKaﬂ craaus
- MHKC&MCG&; XKT'YTHKOBBIC KJICTKH HCH3BCCTHBI.

Pon Protosporangium L.S.Olive et Stoian. 1972 (puc.14.4).
Cnop (1)-2-4-(8), nconanaioune. Crcbenék AMMHHBINA, TOHKHH, H3BH-
nucTeiid, 6e3 anogwu3bl. Tpoduucckas craaus - MUKCaMcObI U KIyTH-
KOBBIC KJICTKH.

Poa Microglomus L.S.Olive et Stoian. 1977 (puc.14.5). Cnopa
OllHa, ABYX- pexc ucThipéxkacTouHas. CteOentk KOpOTKHA, TONCTBIH,

K BEpUIMHC pe3Ko cyxatoupiica. Tpoduucckas craaus - MHKcaMe0a;
XI'YTHKOBBIC KIIETKH HCH3BCCTHbL.

Pon Schizoplasmodiopsis L.S.Olive 1967 (puc.14.6, doto 3-
4). Cnopa oaHa, ccpHueckas, MacCHBHO oOmnajatouias IpH
MexaHHuyeckoM BO3AcicTBMM. O0004Ka CNOphl CKYJNbLITYPHPOBAHA.
Crebenék npsamMoit, KOPOTKHI UM JUTHHHBINA; TpodHUUueckas cTaaus rpe-
CTaBJICHA CCTYaTbIM MPOTOIIAa3MOJANUCM; KI'YTHKOBBIC KJICTKH
HEH3BCCTHBL.

Cemencreo Cavosteliaceae L.S.Olive, 1964

emend. nov.

Cniopokapiibl OIHHOYHbIE, FTHIIOTANIOC OTCYTCTBYCT. B rnono-
BOM TcJie Bceraa obpasyercs oaHa cnopa. Crebenek criopokapna

MOLI{HbIH, TPAMO#, PABHOMCPHO YTOJIICHBIH, C YalIEBUAHON anto¢r30H.
XryTHKOHOCHBIC CTaANH B XXH3HCHHOM LIMKJIC HMCIOTCS WJIH OTCYT-
CTBYHOT.

CemeiictBo Cavostelidae sknwodaer 4 pona.

Poa Cavostelium L.S. Olive 1964 (puc.14.7). Cnopa oana, ce-
pHueckas, naccuBHo-omnajaoulas. Odonouka cnopbl CKYJIbNTYPHPO-
BaHa. Ctebenéxk oucHb KOPOTKHH W ToncThlid. TpodHuuecckan cragus -
MHKCaMeObl M KTYTHKOBBIC KIICTKH.
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Poa Ceratiomyxella L.S. Olive et Stoian. 1971 (puc.14.8).
Cnopa oJina, cepuueckas Wi OBaNbHAsA, NacCCHBHO-OIIAAOLLASA.
CTebcnék JUTMHHBINA, OTHOCHTCIIBHO MOLUHBIH, npsiMoit. Tpoduueckas
CTafMs - IPOTOIUIA3MO/IHI1; H3BCCTHBI XKI'YTHKOBBIC KJICTKH.

Pon Schizoplasmodium L.S.Olive et Stoian. 1966 (puc.14.9).
Cnopa ozHa, cepuucckas, akTHBHo-onaaaiomas. Crebenéx koport-
KM, NpsAMOii, K OCHOBAaHHIO 3aMCTHO paciuupeH. Tpoduucckas ctaaus
- NPOTOMNJIa3MOMI ; KTYTHKOBbIC KJICTKH HCH3BCCTHBI.

Poa Nematostelium L.S.Olive et Stoian. 1970 (puc.14.10).
Cnopa onHa, ceprucckas HiH OBallbHasg, MACCHBHO OnNajgawoLlas npH
ABHKCHUHM Bo3ayxa. CtcOCnéx MIMHHBIA, NPAMOH, OTHOCHTCIBHO
MoulHblil. Tpoduucckas ctaaus - NpoTOnJIasMoAHil, UMEIOLHHA
BECPOBH/IHYIO (POPMY; KI'YTHKOBbBIC KICTKH HCH3BCCTHBDI.

Cemencreo Ceratiomyxaceae J.Schroet., 1889

[TpoTomnazmonni GopMUPYCT CIIOPOHOCHDIC POXKKH - BHIOH3ME-
HCHHBIH TMIOTAJIIIOC, HMCIOLMHA BHJA CUCTEMBI Pa3BCTBIEHHBIX
BETOYCK, MAalKOH WM s4encToi nonycdepsl, 11060 chepbl Ha HOKKE.
Ha cnopoHocHbiXx poxkax obpa3ycTcst 10 HCCKOJIBKMX ThICS4Y CNOpPO-
kaprioB. Kaxabld criopokapn coacpxuTt oaHy cropy. Ctpykrypa
J100BOr0 Tcja OM3Kka K TaKOBOH Yy MpelCTaBHUTCNEH ccMeicTBa
Cavosteliaceae. B »)kM3HEHHOM LHKJIC HMEIOTCS KT'YTHKOBBIEC CTa1HH.

CcmeiictBo Ccratiomyxaccac TpaAMUHOHHO OTHOCHIIM K KJ1accy
MUKCOSACMPOBbIX CIW3CBHKOB. [Ipy 93TOM, CIOPOHOCHbBIC POXKH pac-
CMaTPUBAIUCH HC KaK FMITOTANNIOC, a KaK M1010BOE TEJO, @ OJJHOCMO-
pOBBIC CIIOPOKapnbl CUMTAJINCH OTACIALHBIMH criopaMH, obpa3sylo-
IIUMHCA HA MOBCPXHOCTH IUIOAOBOTrO TCha, T.C. Ik30rcHHo. B nocie-
JIHCC BpCcMs1, Or1aroiapst TCXHMKC ICKTPOHHOI MHKPOCKOMHH, Iosyyc-
HBl J10KA3aTeNbCTBA IHAOTCHHOCTH crniopoobpa3oBanus y Ceratio-
myxidae n OJIU30CTH 3TOT0 CEMCHCTBA K MPOTOCTENHAAM H B
ocobcHocTH Kk ceMciicTBy Cavostelidae.

CemeiicTBo BKaiodacT | poa.
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Puc.14.
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Poa Ceratiomyxa J.Schroet., 1889 (puc.14.12-14). Cnopa 8
CNOpOKapIIC OJIHA, YUIMIICOMAHAsA, CPACTACTCs C CPHANEM, aKTHBHO-
onanampoimasn. CtcOcnéxk JIMHHBIA, NIPAMOi, MOLLHBIN, C YallleBHAHON
ano¢u3oii. CnopoHOCHBIC POXKH - OCIIbIC, KENTHIC HIH PO30BAThHIC.

C. fruticulosa anscrcs Hanbosice XOpOLUO U3YHEHHBIM H LLIKPOKO
pacnpocTpaHcHHbIM BHIIOM poaa. Berpcyaercs noBceMcCTHO Ha 'HU-
JI0i IPCBCCHHE MJIK Ha JICCHO# noacTriike. CIOPOHOCHBIC PO/KKH 3TOr0
BHAa NpeacTaBasior coboi BCTBALIMCCA BbIPOCTbl MM AYCHCTYIO
nonycdepy (dpoto 5-10)

Ceratiomyxa - COMHCTBCHHBIH POJI NPOTOCTCAM] Y KOTOPOro
OoOHapY>KCH IOJIOBOM IPOLICCC, HO OH OCTACTCs €LIC MIIOXO H3YYCHHBIM.

HdononHeHMe K Knaccy

MportocrtenueBbIX:
Cemeilicreo Mnanonporocrenuesnie

Familia inc. sedis
Planoprotosteliaceae stat. nov.

Y npeacTaBUTCICH 3TOrO0 CEMEHCTBA XTI'YTHKOBbIC KJICTKH
obnanator cBocobpaszHoii Mopdonorueii u ynbTpacTpyKTYpO#,
YHHKaJIbHOH HE TOJILKO CPCAH MPOTOCTCIAHA, HO U B LApPCTBE
MHKCOOHOHTOB (CM. pHc.2.4). DopMa ITHX KICTOK HE UMJIMHpHUYCCKa,
a BEpETEHOBHAHAA; OHH YyacTo 0Opa3yloT (HI03HBIE NCEBAONOANHU H
COOTBCTCTBCHHO, fABJIAIOTCSA CKOpec MacTUramcOaMH, Hexelu
THIIMYHBIMH XKI'YTHKOBLIMH KJICTKAMM.

Puc.14.lNMpeacrasutenn npotocrenup (no: Schroeter, 1889;
Olive, 1975; Spiegel et al., 1986)

Cewmencreo Protosteliaceae: 1-Protostelium sp., 2—Protosteliopsis sp.; 3-
Clastostelium sp., 4—Protosporangium sp., 5—Microglomus sp., 6-
Schizoplasmodiopsis sp., Cemencrso Cavosteliaceae: 7-Cavostelium sp.,
8-Ceratiomyxella sp., 9-Schizoplasmodium sp., 10-Nematostelium sp.;
Cemencteo Planoprotosteliaceae: 11-Planoprotostelium sp.; CeMencTBo
Ceratiomyxaceae: 12-o6wui BUA CNOPOHOCHLIX poxek Ceratiomyxa
fruticulosa., 13—anekc cnopoHOCHOro poxka Ceratiomyxa fruticulosa: BuaHbl
cnopokapnbl, 14-otaenbHbie cnopokapnet Ceratiomyxa fruticulosa;
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XKryTHK OIMH, pHYEM B OCHOBaHHH X'y THKOBOTO afrapara fpH-
CYTCTBYCT JIH1LIb OJHA KHHETOCOMA, YTO CBHULCTC/ILCTBYET O [ICPBHYHOM
OTCYTCTBHH XapaKTEHOM i NMPOTOCTENH/I KTYTHKOBOH napsl. MHor-
na obpa3yroTCs A0MOJHHTCIBHBIE ONUHOUYHDIC KI'YTHKH, TAKXKE C CAHH-
CTBCHHOM KMHETOCOMOH B OCHOBaHHH.

[InaHompoTrocTenneBbie A0 CHX MOP HC H3YHEHBI MOJICKYIAPHO-
reHeTHYeCKHMH MeTtoaamMu. OHH 061a1aloT 3HAYMTENbHBIM MOpPdoO-
JIOTHYECKHM H OMOJIOrHYeCKHM CXOACTBOM C OCTaJbHBIMH NPOTOCTE-
JIKMAaMH, H I0ITOMY, JUIMTENbHOE BPEMS PACCMAaTPHBAIUCh KaK THIIHY-
HbI€E MPCACTABHUTENH TOro Kiacca. OqHaKo, 3TO CXOACTBO, IOBHANMOMY,
HOCHT MCKJTFOMHMTEJIbHO KOHBEPICHTHBIH XapaKTep, [OCKOJIBKY CTPYKTypa
XTFYTHKOBOTO afnnapara [JaHOMpPOTOCTCIHCBbIX OAHO3HAUYHO
CBHETENBCTBYET 00 MX rnybokoit 060COONIEHHOCTH OT HaCTOALIMX
nporocrenu. Cxopce BCEro MIaHOMPOTOCTENHEBDIC HE TONBLKO HE PONI-
CTBEHHBI [POTOCTENUAAM, HO H BOOOLIEC He OTHOCHTCA K ¢H3apo-
BbIM CJIN3eBMKAaM. Mbl BO3BOAUM 3Ty IPYIiy B paHr ceMciicTBa, H
paccMaTpHBaeM Kak JIONOJIHEHHE K KJIaCCy MPOTOCTCIHI, TOCKONbKY
B HACTOAILICE BpPEMS €llle HE ICHO, KAKOBO HCTHHHOE [10JIOKCHHE [1J1a-
HOIPOTOCTENHEBBIX B CHCTEMC OPTraHHYECKOI'O MHPA.

CeMeicTBO BKJIKOYAET CAWHCTBEHHBIH poa.

Pon Planoprotostelium L.S.Olive et Stoian. 1971 (puc.14.11).
Cnopa oJiHa, cpepryeckas WK rpylieBHAHAsl, aKTHBHO- HJIH [1aCCHB-
Ho-onaaaowasn. Crcoenék JUIMHHBINA, TOHKHA, IPAMON HIIN H30THYTHIH,;
MHOT/Ia 00pa3yeT KOMbeBUAHYIO anodusy.

Mopdonornyeckn 6iH30k k poay Protostelium, Ho OTIH4aETCS
OT HEro HaJiMuueM MacTUraMeOOHIHBIX KICTOK.
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Knacc 9 XNHOCTENINADI -
Classis ECHINOSTELIIODES stat. nov.

(ot rpeu. echinos - ex, u stele - cron6, KonoHHa)

= IXNHOCTEeNUEeBbIe CJZIN3EBUKMU
Echinosteliales Martin, 1961

OCOBEHHOCTU BMOJIO'MM

TpodHrueckas cTaans XH3HCHHOTO IHUKIA XHHOCTCIHEBBIX
CJIM3ECBHKOB MPCACTaBICHa MUKcaMcOaMH M XKT'YTHKOBbIMH KJIICTKaMH,
MOCJICHUC U3BECTHBI HC Y BCCX BUJIOB (CM. puc.2 u 15.2-3). CtpykTypa
KI'YTHKOBBIX KJICTOK O/IN3Ka K TakoBO# y MUKcoracTpu. [1pu nepexone
K PacCC/AUTCAbHOMN CTaANH, OIHOKJICTOUHbIC 0c0OH (hopMHUpYIOT NpO-
TomnasMoaud. s 9XMHOCTCAN, TaKXKe Kak M JUIs NpPOTOCTCIN, B
1IEIOM HE XapaKTCpHa arperauus KICTOK, M 1ula3Mo/Mi obpa3syercs
[IyTeM MHOIOKPATHOrO JICJCHHUS AJICP OIHOKICTOUHOM ocobu (15.3-4).

[TnonoBsle Tena, GopMHUpyCMBIC NPOTOIIA3MOAHCM 3XHHOCTEIIH/L,
- MEJIKHC cnopadHruu (puc.15.6-7). Ux CﬂOpOHOClIbIC roJIOBKH - cepHu-

AT

\ / 3. 2

Puc.15. )KnsHeHHbIn uukn axuHoctenua (opwur.).

1-cnopa, 2-XryTuKkoHocHasa kneTtka, 3—Mukcameba, 4—MHOXECTBEHHbIN
MuTo3, 5-nnasmoaunn, 6-cdpopmnposanHue cnopokapna, 7-3pensii
cnopokapn, 8-sbicBoboxaexne cnop;
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YCCKHC, ITOKPBITHI ICPHAHEM, U BCCIa PaclioNOKCIIbl HA CTCOCbKC .
nocturawmuM nHorna 1.5 MM B BboicoTy. Crebeliek TOHKHIA,
Mpo3payHbii, 3aMoMICH FPaHYNIAPHBIM MaTCcpHANOM; 0bpa3sycTes cy6-
THIOTALIHUCCKUM NyTCM. Y O0NBIUHHCTRA BUJIOB B CIIOPOHOCHO# ro-
NOBKC MMCCTCs KOJIOHKA - 1IMIMHAPHUYECKAs, BCPETCHOBU/IHAS, JIMH30-
BUW/HAA WM B BWJC nonycdepsl. MHoOrna «konoHka» npeacrabiaser
coboii crnopy, NPHUKPCIICHIYIO K HOXKKC H 11¢ OTAC/SIOULYIOCH OT HCC
naxc npu cospesaiuy (doro 13). Kannnnuimii pa3BuT cnabo u npu-
CYTCTBYCT JIHLlIb Y HCMHOTHX 1IpcACTaBUTENCH. OH HMEET B/l OAHOM
MJIH HCCKOJIbKMX MaJIOBCTBALIMXCA HUTCH, OTXOMALMX OT OKOHYaHHS
KOJIOHKH HJIM HOXKH (CM. pHc.16.2-4); nHOraa HUTH KanwiaHUHA
obpasyioT cerouky (cM .puc.16.1). [lepuamit nnb60 coxpaHAcTcs BILIOTH
110 CO3pEBaHMUs CNop, MO0 NOYTH MOJIHOCTHIO pa3pyllacTcs, OCTaBa-
ACh JINUIb B BHJIC BOPOTHHUKA Ha BepuivHe ctebenbka. MHoraa obo-
JIOYKH CNOp OCHM3HAKTCA, H, CIIHBAasACh, 00pa3yloT BOKpYT CIOPOBOM
Macchl OOLMIT CIAM3HUCTBIN YEXOJ, 3aMCHAIOLUA MCPHANHA NOCIC Cro
pa3pyuucHus (CM. puc.16.5).

B cnopoHocHoi1 ronioBke obpa3yeTcs OT 2 10 HECKONIBKHX JIECAT-
kOB Meikux cnop. Crnopbt chepuieckue, pexe noJIHroHanbHbie, Occ-
LIBETHBIC WJIH OKPALUCHHbIC, BBICBODOXKAAIOTCA MacCCHBHO MOCAC pa3-
pyuicHHs ncpuaus (puc.15.8). O6onoukn cnop romaakuc HIH
OPHaMCHTHPOBaHbI LIMMHKAMH H YTOJLICHHUAMM. [lnaMcTp cniop 4acto
B HECKOJIBKO pa3 [PEBOCXONHUT AHMaMETp cTebenbka.

JXKH3HEHHBIA UMK 93XMHOCTCIHA, BEPOATHO, ramioanniodasHblii.
[lonoso# npouece U3yucH HEQOCTATOYHO.

OCOBEHHOCTH 3KOJIO'MM

PacnpocTpaHcHbl 9XHHOCTEIH/1bI TOBCCMCECTHO, HO Hanboncce ya-
CTO BCTPCUAKOTCA HAa PACTHTC/IbHLIX OCTaTKaX B JieCaX YMEPCHHOI
30HbI. [10 3KONOrHyYCCKUM MapaMcTpaM IXHHOCTENHIbI OUCHB ONH3KH
K NPOTOCTC/IH/AM.

[InonoBbiC Tena IXMHOCTENHA BECbMa Y(PCMCPHBI H [I0ITOMY HX
H3YUCHIIC 0OBIMITIO 1IPOBOAMTCS MCTO/IOM BiaxHoi kamepbl. Cobpan-
HbiC 00pa3sUbl 4acTO TCPAKT CHNOPbl, MOITOMY PEKOMEHAYCTCS
COXPaHATb UX B MOCTOSHHBIX IIperaparTax.
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CUCTEMATHUKA

JinurenbHOC BpeMs 3XHHOCTCIIHIbI PacCMaTPHBAIMCH B Hpcaesiax
MHUKCOTAcTpHA, B paMkax ccMmciicTBa cmevonumoasix. B 1960 r.
dxk.B.MaptTun (Martin), uzyuus (popmupoBaHue ctcbenpka y
"XHHOCTCJINA, 110Ka3all, 4TO OHO OCYLICCTBISICTCA CyOrunorammnyec-
KHUM [TYTCM, B TO BPCMS KaK Y CTCMOHHTOBBIX - HITINOTANIHYCCKHM,
B cBs3y ¢ 3tMM MapTUH BbIHICC DXHHOCTCIIHA B CAMOCTOATC/BHbIH
otpaa (nopsnok). B 1972r. JI.C.OnaiiB 1 K.CrosinoBuu (cM™. Bbiilie)
PCANIOXKHUIIM paCCMAaTPHUBATD ITY IPYNINY KaK CBA3YIONICC 3BCHO MCXKAY
NPOTOCTCAHEBLIMH H MHKCOTraCTPOBBIMH CIIN3EBHKAMH.

HccncnoBanus ynsrpacTpyKTypbl 9XHHOCTCIN/L C O/THOM CTOPOHBI
MOKasanyd MPHHUHMIHAIBHOC CAMIICTRBO IHIaHA CTPOCHMA KJICTKH B
rpeaenax rpymnbl, HO C APYroii - BbIABUJIH HHTCPCCHYIO OCOOCHHOCTD
CTPOCHHSA 44pa y npcAcTaBuTcici poaa Echinosteliopsis. Hanomiinm,
YTO Yy BCCX MHKCOMMHMIICTOB, BKJIIOUAs DXHHOCTC/IH, SAPO COACPKHT
BCEr0 OJHO UCHTPaJNbHOC sApBbILIKO (cM. puc.2.5.6). Mexay Tem, y
Echinosteliopsis sapbilick HCCKOJIBKO, H OHM 3aHMMAlOT NEepUPCPH-
YECKOC ITOJIOKCHHE, YTO CONMHXKACT HX C dukmuocmentdaru (CM.
puc.2.5.8). TakcoHoMHuccKas 3HAYMMOCTb JTOTO MpPH3HAaKa
AHCKYCCHOHHA, ¥ IIPU3HACTCS NACKO HC BcecMu aBTopamu. J1.C.Onaiis
(Olive, 1970) cuuran 3TOT KpUTCPHH AOCTATOYHBLIM ISl BO3BC/CHHSA
pona Echinosteliopsis B paHr caMOCTOATCABHOTO oTpAaa. Mel
coxpaHsaeM 3a Echinosteliopsis »TOT paHr, HO, pacCMaTpHBas
XHHOCTCJIMA B CTaTycc Kjiacca, BKJIOHacM B HEIO M OTPAn
IXUHOCMEAUONCUOORBIX.

O1pap IxuHocrenuupopmHbie -

Echinosteliiformes nom. typif.
=Echinosteliida Olive, 1975
JTa rpymnmna BKJIOYaCT o/1aBnsiouice OONbIIHMHCTBO BHAOB X H-
HOCTCNIMA, NOITOMY XapakTCPHCTHKA Kilacca B [OJIHOM MCpe MpHMC-
HHMa W K AaHHOMY oTpsay. Y npeacrasurencit Echinosteliiformes,
KAK M Y JPYrHX MHKCOMHLCTOB, AAPO MMCET OJHO LICHTPAAbHOC

a1pbliko. Ha Tpoduucckoii cranin npucyTCTBY 10T XIYTHKOHOCHbIC
KJICTKH.
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B orpsn BXxoasT 2 ccMCHCTBA, OTIINMYAIOIMCCA CTPYKTYpPOH milo-
JIOBBIX TEl.

Cemencreo Echinosteliaceae
Rostaf., 1873

[Ipu co3peBaHMM CROp MCpPHAMI pa3pyluaeTcs, NHIIbL HHOTAA
COXpaHsAeTCs Ha BepXyluke crebcnbka B BHe Yauicuky. B ceMeiicTse
MMCCTCSl COMHCTBEHHbIH poa - Echinostelium.

Poa Echinostelium de Bary, 1873 (puc.16.1-2, doro 11-13).
Cropbl mMaaKyc, apoOBHAHbIC M MHOTOIPaHHbIC, OeJibie, KpCMOBbIC,
MHOTa PO30BaTO-KOPHYHCBBIC. Y OONBLIMHCTBa BHAOB MMECTCH
Kanuuurii. B Mupe n3sectHo oxono 20 BUIOB 3TOIO poja.

XapaxkrepHblii nipeacraButens - Echinostelium minutum de Bary.
Kanunnuiuii Xopouo pa3BuT, IHXOTOMHUCCKH WIH HEPEryJsipHO BET-
BuTCs. Cniopokapns! 10 0,5 MM BbICOTOM.

Cemeincreo Clastodermataceae
Alexop. et T.E. Brooks, 1971

[Mepuanit nmocne co3peBaHHs CHOPAHTHsA HCYE3aET HIH
COXpaHSETCS B BHJIC JICICCTKOBH/HBIX AONCEK, PUKPCIUICHHBIX K Ka-
NWUIKLKIO, a TaK)Xe B ()OpME BOPOTHHYKA B OCHOBAaHHH criopaHrus. B
00JIaCTH KOHTAaKTa C NEPHAHEM HHTH KanWJUTMLMA MOTYT 0Opa3oBbl-

BaTh PAaCLIMPEHMUs, KOTOPHIC COXPAHAIOTCA [aXe MPH MOJHOM
pa3pyLIEHUH NICPHIHSL.

B cemMeiticTBe onucaHo 2 poaa.

Pon Clastoderma Blytt., 1880. Hutu kanunnunvs serBsiuMecs,
3aKaHYWBAlOTCS [IACTHHYATBIMH, OKPYIJIBIMH HJIH MHOTOYTOJIbHBIMH
pacuinpenusMy. [lepuanii nocne cospeBaHus criop paspyLuacTcs UM
coxpaHseTrcs B BHae yawieukd. M3sectHo 4 Buna.

XapakrepHblii npeacrasutens - Clastoderma debaryanum Blytt.
(puc.16.3). Huty kanuminims aHacCTOMO3HPYIOT M BETBATCS, oOpa3y-
IOT Ha KOHLIaX OKpymibie paciunpenns. Hoxka nByxuacTHas: BepXHss
YEeTBEPTh - TOHKAs W Mpo3payHas, HWXKHAA 4YaCTh - YTOJILCHHAs H
Herpo3payHasi. Beicora criopokapna - 1o 1,3 MM.
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Puc.16.Mpeacrasurtenn axuHocrtenua (no: Lister, 1925; Reinchardt et Olive, 1967,

Hosoxunos, 1993).
1-Echinostelium cribrarioides, 2-Echinostelium minutum, 3-Clastoderma debaryanum, 4—Barbeyella minutissima,
5- Echinosteliopsis sp;
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Pon Barbeyella Meyl., 1914

Hurn kanuaaMums HC BCTBATCS M HC 3aKaHYMBAKOTCA pacllMpe-
Husimu. [Tepuanii nocnc co3peBaHus CIIOP COXPAHACTCS B BUIC KPYITHBIX
OGPLIBKOB, IPHKPEMICHHBIX K HUTAM KalHIUTALAS.

BknrouaeT eauHCTBCHHBbIA BUA - Barbeyella minutissima Mcyl.
(puc.16.4). TNepuanii KOpHUHCBbIA WK (PHONCTOBBIN, MHOT/A C MCTall-
nn4cckum bncckoM. Hoxkka pacuinpena y ocHoBauus. BeicoTa criopo-
Kapmna - J1o | MM.

OTpaa IXUHOCTENUONCUADI -
Echinosteliopsiiformes

nom. typif.
=Echinosteliopsida Olive, 1970

JTa HEMHOTOYHMCJICHHAs Tpyria AOCTOBCPHO BKJIIOHACT NHLUIb
O/IMH poil C OfHUM BuJoM' . [1aBHOH 0COOEHHOCTLIO IXHHOCTCIIHON-
CHA ABJSACTCA OPUCYTCTBUC B Spe HCCKOJIbKMX NepehHpUUCCKHX
aapbiuick (cM. Bbiwie). Ha tpoduyeckoit ctaauy )XH3HCHHOIO LMKIIA
OTCYTCTRBY IOT XXI'YTHKOHOCHBIC KJIETKH. B 11CTIOM, YXH3HEHHBIA LMK/ H
MOp(}ONOrus MIOAOBLIX TCH ONM3KH K TAKOBBIM B OTpAAC
XHHOCTCIHEOPMHBIX.

Pon Echinosteliopsis Reinchardt et Olive, 1967 (puc.16.5).
Cnopokapribl oquHo4Hble. CrIOpoHOCHAs rojloBKa Ha KOPOTKOM CTC-
Ocnbke, cyxatouiemcs k Bepxyuwike. [lepuauit paspywaercs O4CHb

PaHO, 1 CIIOPbI OCTAKOTCS NOrPYKEHHBIMH B OOLIYIO CIIH3HCTYIO KariCyiy.
Criop (1)-4-(8).

'* _ Onaiis (Olive, 1970) OTHOCHT K )XHHOCTCHONCHJIAM Tak)Ke MOHOTHMHBII poft
Bursulla, onvcannsiit CopokitHbim 8 1876 1, 11 ¢ Tex nop HHKOT/A He HabuTioNaBLIKICA.
O;1HaKo, HTOT POJI HACTOJILRO MO H3YUEH, HTO ONpEACMITL Cro CHCTCMATIMECKOE
NOAOXKEHHC (a TaKXKC NOJITBCPAINTH CaM (haKT ero CyUIeCTBOBaHIA) B HACTOALLCC BPCMA
HC NPE/ICTARIACTCA BO3MOKHBIM.
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Knacc MUKCOTACTPUADbI -
Classis MYXOGASTRIODES
Kusakin et Drozdov, 1997

(oT rpeu. myxa - cnu3b, U gaster - Xxenynok)

=MukcoracrpoBbie CIM3EBUKM,
Myxogastres Fries, 1829

OCOBEHHOCTU BMOJIOI'MM

Tpoduucckas cranus ®MH3HCHHOIO LIHKJIA NPEeACTaBACHA MUKCa-
MeGaMH, XKIYTHKOBBLIMH KJIICTKAMH H [ICPCXOAHBIMH MacTUraMcbamu.
OnHoxuicTouHbIE 0COOM CIIOCOO1IBI K H30raMHOMY NOJIOBOMY TIPOLIECCY;
CJIMBasACh OHHM OOpa3yIOT AMIJIOHWAHBIC KICTKH, KOTOpPBIC, IYTEM
MHOTOKpPAaTHOI'O JCJCHHUA AACP M CIHAHHA C NPYTMMH OCODsIMH,
dbopMupyoT muaimMonuu. B HcOnaronpHATHBIX YCIOBHAX
OJTHOKJICTOYHBIEC 0COOM M Na3MoauH cnocoOHbI ICPEXOAHTL B COCTO-
AHUC [TOKOA.

[Ipu nepexoac K pacCCNUTC/IbHONW CTaiMK MiasMouuii npcobpa-
3y€eTCs B [U10/IOBOE TCJIO - CLIOPOKAPI, 1IPACTABICHHBIH Y MMUKCOIaCTPHA
BCEMH UCTbIpbMs THIIAaMH. B criopokapnax coaeprkatcst ThICAUYH CIIOP.
[Ipu cnopoo6pa3oBaHMK NPOMCXOAHMT BOCCTaAaHOBJICHHC raraonMaHoM
a3bl. Criophi Kak NpaBHi0 OOHOAACPHbIC, IPOPACTAIOT MHUKCaMEDaMH
H JKTYTHKOBBIMH KJICTKAMH.

XXHM3HCHHBIH LIMKJI MHKCOTacTpH/ FamioIMaodasHblii.

TPOPUYHECKAA CTAONG

OaHoxnerouHbie 0cobu

[1pu npopacrauun criopsl (puc.17.1), H3 HeC BBIXOAMT OT OQHOH
(06bI4HO) 10 BOCbLMH OAHOAACPHBIX KieToK. Kak M y apyrux
MHKCOMHIICTOB, B YCNOBHAX NOBLIIICHHOW BJaX>XHOCTH JTH KJICTKH
ABJIAIOTCA KI'YTHKOHOCHbIMI (pHc.17.2), npH HCAOCTATKE BJIarM -
ameOonaHbIMH (puc.17.4); uacTo oOpa3yioTcs H MacTuraMcOsbl
(puc.17.3). XKryTukoBble KJICTKH MHKCOTaCTPH IMCIOT THITMYHYIO U151
MHKCOMHLCTOB MOP($0IOruio, i 0ObIYHO HCCYT ABAa NCTCPOKOHTHBIX




M30MOP(PHBIX KryTHKa, NMHLICHHBIX MacTHUTOHCM (CM. puc.2.6.a). Y

HEKOTOPLIX BUA0B BbIABJICHO HAIH'YHC JONMOIHHUTCIIbHBIX [1ap KIYTH-
KOB.

Monosou npouecc

OnHokneTouHble 0coOH HOJILIINHCTBa MHUKCOTACTPH CIIOCOOHBI
K MONapHOMY CJIMAHHIO ¢ 0Opa30oBaHHCM aUILIONANO# 3uroThl. [loso-
BOM MPOLICCC ITHX CJIM3CBHKOB, TAKMM 00pa3oM, npcactaBiseT coboi
THIHYHYIO0 H30Xonoramuio (puc. 17.6) ns npuobpcercHus criocobHocTH
BCTYIaTh B MOJIOBOE B3aWMOJCHCTBHC KIETKH MHKCOracTpuia
BereTupytoT 10-18 yacoB. [lo ucrcucHun 3T0oro cpoka ocobwu
npruoOpeTaloT HU3NOIOrHYECKYIO KOMIICTEHTHOCTD K OCYLCCTBICHHIO
1oJyioBoro npouecca. Ee gocrukeHuc cBa3aHO C BBIJCICHHCM HMH B
OKPYXaIOILYIO Cpe/ly HCH3BECTHOIO XHMHUCCKOTO (akTopa.

B xoae nojsioBoro mpouccca KOMynHMpoBaTb MOTYT Kak
aMe0OHnIHbIC, TAK U MOHAJIHBIC KJICTKH; TAKXKE BO3MOXHA KOMYNALMS
aMeOOHIHON KJIETKH ¢ MOHANHOH. BOonbIWIMHCTBO MHKCOracTpua
reTCPOTAIINYHLI, H K [TOJIOBOMY B3aHMOJICACTBHIO Y HHX CHOCOOHBI
JINLIb TEHCTHYCCKH-Pa3HOKa4E€CTBCHHbIC 0COOH.

Yepes HCCKOIBKO MHHYT ITOCJIC KOMYIIALIMY CICYET CIHSHHE AJep,
B pe3ynbTare KoToporo obpasyercs aumnonaHas surota (puc.17.7).
31roTa He MEePEeXOAUT B COCTOSHUC MOKOs, H HCMOCPCACTBEHHO AacT
Hayano miasMoaulo.

Y HEKOTOpbIX BHAOB MJIa3MOAHH MOXET GOpPMHPOBAThLCHA H3
rannouHplX KJICTOK, 0c¢3 mosioBoro npouccca (Physarum
polycephalum). Tlono6HbI# THN pa3BUTHA MOXKHO TPAaKTOBAaTh KakK ario-
MHKCHC (pa3BUTHC 6e3 ortonoTBopeHus). [1pu 9ToM, B OonbLIMHCTBE

—

Puc.17.)Kn3HeHHbIW LUKN MUKcoracTpug (opwr.).

1-cnopa, 2-XryTUKOHOCHaa kneTtka, 3-macturameba, 4—mukcameba, 5-
mMukpouucta, 6-xonoraMHLIh NoNoBOW npouecc, 7-AunnouvaHas
mMukcameba, 8—MHOXeCcTBEHHbIN MUTO3, 9—-arperauns mukcameb, 10-
nnasmoavin: BuAHLI AunnouaHbie (YepHbie) U rannovaHoie (6envie) Aapa,
11—parmeHTauua nnasmoaus, 12—cdepynsl, 13-«cknepouunin», 14—menos
n obpasosaHue npecnopobix knetok, 15-c¢popmuposaHue cnopodopa u
sbicBobOXAEHUE cnop;
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Puc.17.
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CIy4YaeB, B MOJ10/10M IUIA3MOHH IPOMCXOANUT IHAOMHUTO3, B pC3yJibTa-
TC KOTOPOI'O A/1pa AMNJIOHAH3NPYIOTCA. B oTCyTCTBHH XKC HHAOMUTO3A
obOpa3ycTcs ralIOnAHbIH [J1a3MOJIMH.

Maazmoaumu

®opMUpOBaAHHE MNAIMOUHA NPOUCXOAHUT ABOSKO: IIYTCM
MHOTOKpPaTHbIX ACJICHHWH AAEP 3HUIOTHI, CONPOBOKAAIOUIMXCSH
yBeJIHYCHHCM oObeMa uutomnasMsl (puc.l7.8), 1 nyTcm causis
OAHOAAEPHbIX 3MIOT, MOJIOAbIX H 3PENbIX [J1a3MOLHEB, B JIIOOLIX
coucTtaHusax (puc.17.9). llpy Takux CIUAHMAX MOXCT MPOMCXOJAHTD
06bCIMHEHHC B OAHOM 111a3MO/IMH SIAEP, UMCIOLLMX Pa3HOKauCCTBCH-
Hble reHoMbl. [IpH 3TOM ocylliccTBIIsIETCS IPCCEKCYaNnbHbIH NPOLICCC
THMa HeoOpaTuMo# nnazmoanaumy. [nazmMoananms y MUKcoracTpua
()aKTHYECKH ABJIAETCA MHOXECTBCHHBLIM CIMAHHCM HCCICLHAJH-
3UpOBaHHbIX raMert - npoueccoMm Hosec APCBHUM, UEM MapHas
KOMNY/SLHKA MOJIOBBIX KJICTOK. B pe3yskrare Takoro MHOXECTBCHHOMO
CIHMAHUS, TJ1a3MOANH CTAHOBHUTCS FCTCPOKAPHOTHYCCKUM.

MHorna ¢ nna3MoaMeM MOTYT CIMBATbhCs FarjOMAHbLIC KIETKH,
HC NpolieAlNe noaosoil npouccc. B pesynesrare, vacte sacp
M1a3MOAHsA OKa3blaBIOTCA ramioMaHbIMH. B CBA3M € rcHeTHUYCCKOH
HCONHOPOJAHOCTbIO INCTCPOKAPHOTHYCCKOIO MJIa3MOAMus, UYHCIO
XPOMOCOM B €ro iipax MOXCT BAPbHUPOBATh B 3HAYUTCNAbLHBIX MpCACIaXx.
HMHorna pasHOKaYeCTBCHHbIC f/1pa MOTYT CINMBAaThCA.

B nnasmonuu npucyTcTByeT OONBLUIMHCTBO THITHYHBIX OpraHc/ul
IYKapHOTHYECKOH KeTKH. Ocobo¢ pa3BHTHC MONYYACT LIMTOCKEIICT,
y1IpaBiAOLIMA MEPEABHKEHUCM MMIaHTCKON LIMTONJIa3MaTHUYCCKOM
macchl. CHapyky MJ1a3MOANH MOKPHIT 3alUMTHBIM CIU3HCTBIM YCXJIOM,
COCTOSAILLMM H3 [MOIMMCpPA rajlakTo3bl - rajaKTaHa.

Y MHKCOracTpul U3BCCTHbI BCE TPH THIIA [Ia3MOJAMCEB: POTO-,
adaHo- ¥ paHEpOIIa3MOAMH; [TOCACAHHUC [1Ba THNA BBISABJICHBI TONBKO
B npejiesiax 3TOH rpymnnbl.

Pacter nnasMoani ObicTpO, 3a HEACHIO OH MOXCT YBCIHYHTD
cBoii 06beMm B 25 pa3 (Physarum polvcephalum). [103TOMY, HEKOTOPBIC
¢daHeponnasMoany 10CTHraloT 3HaYUTENbHBIX pa3mMcpoB - 50 cm, a no
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HCKOTOPBIM JIAHIIBIM - J10 110J1yTOpa METpOB, 4TO, Oc3ycnosto,
COCTaBNACT PEKOPIl CPCAH O/IHOKJICTOUYHBIX OPraHU3MOB.

[nazMoaun MHKCOracTpH/i OCYLICCTBASIOT NMPCUMYUICCTBCHHO
¢darorpodHoc nuraduc. [uwehd UM cnyxar 6akTepuH, NpoCTCHILME,
rpuOBbl, CIIM3EBHKH JIDYTHX BHJIOB, a TAKXKE YacTHLb] ICTPHUTA.

Moxosuuecs crapuu

B ycnoBusx, HcOnaronpusaTHbIX 415 pa3sBUTHSA (MOHHKCHHE B1aX-
HOCTH H TCMIICPATYPbI, HCTOLLICHHC 3aI1acoB MUK ), TpodhHucCckHe 0codi
MHKCOTACTPH/I CNOCOOHBI MCPCXOJAMTH B MOKOSLICCCA COCTOSHHC.

OnHOKNACTOUHBIC OCOOM, OfICBasACh INIOTHOH 000J104KOH, NpCBpa-
I1aK0TCS B CPCPHUECKHE MUKPOKUCMBL, AHATIOTHYHbBIE TAKOBBIM Y JIHK-
THOCTEUA (pHc.17.5). MUKpOUMCTBI POPacTaroT XTI'YTHKOHOCHBIMH
KJICTKaMH.

[lnasMoanu Takke MOryT MEPEXOAHTh B COCTOSHHC aHabmno3a.
[lpu sToM oHm ¢parmenTupyrrca (puc.17.11) - pacnanarorcs na
©0bLLIOC YHCIIO CAMOCTOATC/IbHBIX MIPOTOMIIACTOB, KXl H3 KOTOPbIX
nokpeiBaeTcsd 000N0uKOi U obpasyct chepyny (makpoyucmy) -
nokowinylocs MHorosacpHuyto knerky (puc.17.12). Coepynsl,
oOpa3oBaBLIMECS U3 OIHOrO MJIA3MOINs, MOTYT OBITh ITOKDPBITHI 001IMM
CIH3UCTHIM YeXJIOM. B oTnnyuc OT AMKTHOCTENHI, MAKPOLIUCTHI
MHKCOTAaCTPHA HC ABNAIOTCSA HENOCPEACTBEHHBIM NMPOAYKTOM [10JIOBOrO
B3aHWMOACHCTBHUA.

dancponnasMoany criocoOHbI U K aTbTEPHAaTHBHOMY [1Epexoay B
cocTosiHHe nokos. [1px ToM oHH, HE GParMCHTHPYSCh H HE H3MCHSAS
¢OopMbl1, NOKPBIBAIOTCS MIIOTHOM 000N0UKOH, COCTOALLEH H3 TOJTHMCPOB
ranakro3amuHa. Takoil «HHIMCTHPOBaHHbIH» MJAa3MOAWN Ha3bIBAIOT
ckaepoyuem' (puc.17.13). Haxoasce B repbapuu, oH MOXET CoXpa-
HATH XHU3HCCIIOCOOHOCTH AccATKH scT. [Ipoto- n adanonnazMoamnu
HHUKOT/Ia He 0Dpa3yIoT CKIICPOLIHEB.

" TToHnMaHNC TCPMITHA «CKIICPOILHITY B MITKOJIOTHIT OTAHYACTCA OT MPHHATOTO [UIA
CNIII3CBITKOB; TOT TCPMHH HCTIONB3YCTCA 31CCh B CIUTY TPAAHILHIL
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BereratusHoe pasmHoOXXeHue

OpHokJieTOUHbIE 0COOH M IM1a3MOAMH MHKCOTAaCTPHJ CrIOCOOHBI
K BET€TaTMBHOMY pa3MHOXcHHI0. Ha oaHoKIcTOHHO#M cTaanu oHo npca-
CTaB/JieHO OHHApHBIM Jlc/icHHCM MHKcaMeb. JKryTHKOBbIE KJIIETKH He-
MOCPEACTBEHHO HE CMOCOOHBI K JIEICHHIO, W IIPEX/IC YEM NPHCTYNHTD
K HCMY OHH BTATHBAIOT XI'YTHKH H NpHOOpCTalOT aMcOOHIHY 0 MOp-
¢osoruo.

B ycnoBusAx KyJsTyphbi [10Ka3aHo, YTO Mi1a3MOOHH TaKXke CrIoco0-
Hbl K BETCTATHBHOMY pa3MHOXEHHI0. [Ipy nepeHeceHnn B crepiiib-
HYI0 BOAY OHM MOJBCPraloTCs [J1a3MOTOMHH - pacrnajaaroTcs Ha
OJIHOSIICPHBIE XI'YTHKOHOCHBIE KneTkH. Kak u y nporocrenun, nnas-
MOTOMHS MHKCOT'aCTPH/l HE CHHXPOHH3HPOBaHa C [ICIEHHCM sIep.

JleneHne KACTOYHOro Apa MHKCOracTpH MMECT YHHKANbHYIO
0COOEHHOCTD: /U1 pa3HbIX CTaAHii KU3HEHHOTO IMKJ1A XapaKTEPHbI pa3-
NHUYHbIE ero TuMbl . Tak, y OIHOKJIETOUHBIX 0cobcH aapa acnsaTcs no
THIY OTKPbITOrO OPTOMHTO3a, B TO BPEMS KaK B IUIa3MOJHH JICJICHHUC
saep npeacTaBaser coOOi 3aKpBITHIA OPTOMHTO3. 3TO, BO3MOXHO,
CBS3aHO C TEM, YTO Ha Pa3IMYHBIX CTAAHAX KM3HCHHOTO HHKJIA A/ICPHbIC
JICJIEHHS MPOXOIAT B PAa3/IMUHBIX YCIOBHSX H MPCCICAYIOT Pa3HbIC LIETH
- BEreTaTHBHOE Pa3MHOXEHHC VISt OJHOKIJIETOYHbIX ¥ HapaillMBaHHUC
OuomMaccel Ans miuasmMoauanbHbIX ocoodci. He nekimoucHo Takxke, 4To
BIHMAHHE HAa THUMOJIOFHIO JIENICHUA OKa3bIBacT M IUIOHAHOCThL Aaep,
rarIoOMIHLIX B MUKCAaMUCOax ¥ AUIIONAHbIX B [1a3MO/IUSAX.

PACCEJIUTENIBHAR CTAONA

Cnopynsauus

[Ncpexon k paccenuTcnbHOI CTalMH CBA3aH Y MHKCOTacTpuj ¢
MCTOLICHHEM B CPEJIC MHUUIEBBIX PCCYPCOB, MOHMXKEHHEM BIAXKHOCTH H
TEMIICPaTypbl @ TAKXKC YBEJINMUCHHEM ocBellleHHOCTH. [locneauec sB-
JICHUE UrpacT poJjib [IYCKOBOT0 (pakTopa.

Y npeacraBuTencii, o6pa3ylomux CrlIOpaHruy, ma3sMoaui oopiu-
HO pacnajacTcs Ha OTAC/ABHBIC MHOTOAICPHBIC YYAaCTKH, KaXKAbli H3
KOTOPbIX JaCT Hauyajlo OTAC/ILHOMY I[LIOJIOBOMY Tely (3TOT mpoucce
TaK)XC Ha3blBaloT naazMortomucit). Ilpu »TOoM, cnopokapnbl,
obpa30BaHHbIC OJTHHM [U1a3MOAHEM, PACIIONAraloTCs oHAN3OCTH APy

78



OT Apyra, GopMHpYs KoaoNuUIO nA0008blx mea. B cBia3zu ¢
rCTCPOKapHMOTHYHOCTBIO 11J1a3MOJIMCB, TJION0BbIC TCJ1a OAHOM KOJIOHHH
He Bcernaa ObIBalOT MEHCTHUYCCKH MACHTHUYHBIMH.

Y 60nbLIMHCTBA BUAOB, 00pa3yOMIHX 1171a3MOQHOKAPIIbl, 3TAIHH
M [ICEBI03TANIMH, OJIHH MJIa3MOAnH 00bIYHO 0Opa3yeT OaHO MII0A0BOE
TCHO.

Mnoposbie Tena

B xonc ¢opMHpoBanus nnoaoBoro Teia, NOBEPXHOCTHLIC CIIOH
nnasMoans GopMHUpYIOT 0000UYKY - [CPUAMH, a B ITAIHAX - CllIEC H
Koprekc (obuyio obonouxky). BHyTpcHHAs npoTonnasMaTHyeckas
Macca pacrnajacTcsi Ha MCJIKHME OJIHOAACPHbIC (pparMeHThl, 06pa3ys
npccropoBbie KNeTky (puc.17.14).

Sinpa npecnopoBbIX KJIETOK BCKOPE MOJABEPraroTCsi MEHOTHYEC-
KOMY AENCHUIO, BEAYLICMY K MOSBICHHIO B Ka)X/10M KJIETKC YCThIpEX
rarmnouaHeIx sacp. Tpu U3 HUX ICTCHEPHPYIOT, U B pe3ynsTare 0bpasy-
€TCs OAHOsAIEPHAs rarion/iHas crnopa. B mnoaoBbIx Tejnax MUKcorac-
TPHI COAEPXATCA ThICAYM CHOp (HHOrAa - MHOTHE MHJUIMOHBI)
(puc.17.15).

YacTs npoTomniacta, He pacraBliascs Ha crnopsl, GopMHpyeT Ka-
nuuIHUui. B otinune oT 3XxHMHOCTEAN, KalTMIUIMUUH MHKCOracTpua
MOXCT OBITH HE CBAI3aH C HOXXKOM, a IPHKPEIVIATLCA K NMEPHANIO, HITH
BooOLIC cBOOOIHO 3ancraTh B criopoBoi Macce. CBOO0OHO OkaHYHBA-
IoluHMecs HUTH KanWUIMLHS Ha3blBaloT dnamepamu (cM. puc.21.4.6).

Y MHOrMX MMKCOracTpu/l KAMWUIMLMH OYCHBb XOopouo pa3BHT. Ero
HHTH MOTYT OBbITb MPOCTHIMH, BCTBHCTBIMH, 3aKPYUCHHBIMH B CIIMPAJIH
WJIH MHOXXCCTBCHHO aHAaCTOMO3HPYIOLUIMMH (CIHBAIOLIUMHUCA) B BHAC
ceTd (cM. puc.22.1.6). [loBepxHOCTH HUTEH MOXET OBITh IN1aKOH, HITH
HCCTH pa3HOOOpa3HbIC CKY/LIITYPHbIC YTONIICHHUS - LUMITHKH, KOJbLA,
cnupany (cM. puc.21). Uacto kanunnuuuii oxpauieH - OH MOXET ObIThb
SIPKO-)KCJITBIM, KPaCHBbIM, KOPUYHCBLIM, YEPHBIM.

" [ceppoKanuanuumii - CTPYKTYypa, XapaKTCpHas HCKIIIOYHUTCIIbHO
AN MUKCOTacTpH/, B YACTHOCTH A5 00pa3yoLIHX ITAIHH U NICEBAO-
Tanuu. OObIYHO OH HMECT BHA TPYOOUCK, INIOTHOM CCTOUKH, HIIH TCp-
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(OPUPOBAHHbIX IUTACTHHOK, PAaCHICIIIAIOMXCA HAa HUTH (CM. pHC.18.2.6
v 18.4.0).

Y npeacrasurenei posa Cribaria nepuamii npu co3pcBaHHUH
npeoOpa3yercs B MOJbl CCTYATLIM LIAap, OKPYXKaKoLWHil ClOPOBYIO
Maccy. JTa CTPYKTypa 110J1yUHia Ha3BaHUC «Cemuamboli nepuoni;
G yHKUHOHA/IbHA OHA AHAIOIHYHA KaHUIHLHIO (CM. pHc. 18.5.0).

B un0on0BbIX Tenax, HMCIOILMX HOXKY, [OCJICAHSAS pa3BHBACTC
n1O0 NO JMUTHIIOTAIHUCCKOMY (cmemonumossie), nnbo no cyéruno-
TaJUIMYCCKOMY (OCTaNIbHBIC OTPSAAbI) THITY.

Y npesactaBHTeNCH OTpAAa puzapughopmitsix, B IUIOAOBBIX TEJaxX
4aCTO HAKarIMBAKOTCA COJM Kalblius, cOpacsiBaeMble MJ1a3MOAHEM B
Ka4yeCTBC KOHCYHbIX NPOAYKTOB MeTabonM3Ma, ¥ NpHAAIOLLHKC NJI0f0-
BOMY TeJly MeXaHHuccKkYl npouyHocTh. [Ipu dopMupoBanum
CTHIOpOKapria, KajbLHi, COACPXALLIHHCA B UHTOIIa3Me, NICPEBOAUTCS B
HCPaCTBOPHUMOE COCTOSIHHE H KPHCTA/UIM3YCTCS B BUAC KapOoHaTa, pexe
- docdarta nnu okcanara. CosH KajubLHsi OTKJIAAbIBAIOTCS B NIEPUAMH,
KarWUIMLHKE H HOXKE MJIOA0BOTO TE/a B BUAC aMOP(HBIX MPaHy/ HIIH
kpucTaNnoB. Ha HUTAX KalHUIHLHA H3BCCTKOBBIE OTJIOKCHHSA 4acTo
(hOpMHPY IOT XOpOLLIO 3aMCTHbIC y3eaku. MiHoraa kpucrannsl kapbona-
Ta KaJlblius 00pa3yoT CIUIOLIHYKO CKOPIYTIOBHANYIO KOPKY Ha MOBEPX-
HocTu nepuaus (Diderma; cm. puc.20.2). Y Perychaena B coctaB
COJICBBIX OTJIO)KEHUH KPOMC KaJIbLIMsl BXOAUT KPCMHHH.

Bniceoboxxaenne cnop

[locne co3peBanms rIOAOBOIO TCNA, NEPHAHH, OKPYXKAIOILMH CIIO-
POBYIO Maccy, noABepracTcs paspyiueHnio. OHO MOXET NPOHCXOAUTD
pasnuuHbIM obOpa3oM: nepHAHMH MO0 HCYNOPANOUYEHHO
pacTpeckuBacTcs, JTHOO BCKPHIBAETCS C MOMOILLLIO CHCLHANbHbIX
npucnocobicuuii. B nocncaieM cnyvae oH pacrpeckuBaercs nubo
ugenvto (MpoaoabLHON WM MNornepeyHon), nmbo BAOMB CrielHanbHbIX
uwisoe (Licea; cm.puc.18.1). [pu pacTpeckrBanmm nornepeyHoOM Lenbo
(Arcyria), nepuadi pa3facnsacTca Ha ABC HaCTH - KpblldeyKy H
yameBUaAHOC ocnosanue. Kpbiweuka Bckope cHbpacbiBaeTcs, u

CropoBas Macca OKa3blBacTCs JIEXKalleH Ha OCHOBaHHH Nepuaua (CM.
puc.21.2.a).
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[locnc paspywicHHs TICPHAMSA, CIOPbl BLIHOCITCS W3 MJIOLOBOIO
Tena ABHXECHHEM BO3JAYUIHbIX Macc H I'HI'POCKOMMUYCCKHMH
JBIKECHUAMH KariJIHLHA.

OCOBEHHOCTHU 3KOJIOrMM

MHkcoracTpiibl - ILUPOKO PACHPOCTPAHCIIBIC OPraHH3MbI, BCTpe-
YalIHECH MOYTH BO BCCX KJIHMATHUCCKHX 30HAX, U o0HapyXCHHbIC
OT TYHAPBI 10 NYCThIHb. TakXc, Kak i ApyriHc MHKCOMHIICTBI, MHKCO-
racTpuabl Hanbosiec pacnpoCTpaHCHbI B paliOHaX ¢ BJAXHBIM
KJIMMaTOM, B OCOOCHHOCTH - B JIECaX YMCPCHHOH 11 TPONMHYCCKO# 30HBI.
Bo3moxHo, Hanbonee Goratbi MUKCOracTpHAaMH JKBATOPHANBHBIC
neca, Ho oOHapyXeHHC MX TaM 3aTPYAHUTCIBHO, T.K. B YCIOBHAX
NOCTOAHHOM BJIAXXHOCTH CJIIM3CBMKH MOTYT JUIMTCJIbHOE BpeMs
COXpaHATb OAHOKJIETOYHOE cocTosHue. [luana3zoH cybcTpatoB, Ha
KOTOPbIX BCTPCHAIOTCA MHKCOraCTpuAbl, oucHb Hpok. OHU pacnpo-
CTPaHEGHBbl Ha OTMEPUIMX PACTCHHMAX, MOYBC, HABO3C, KOPE JKMBBIX

AEPEBLCB, TPABAHHUCTBIX PaCTCHHAX, TMUIAHHHUKAX, MXaX, W TJIOJOBLIX
Tcnax rpmbos.

CUCTEMATHUKA

Takcon Myxogastres Ob11 coznad 3.M.®Ppuszom B 1829r. (cm.
BbilliC), MCPBOHayajJlbHO B paHre ceMmciictBa. [loHaTHe
«MHKCOTaCTPHABI JJIMUTENbHOC BPEMS OTOXACCTBISNIOCH C MOHATHCM
«MHUKCOMHUETHI» U Npuobpcno coBpeMEHHOC NMOHHUMaHHE B
¢ynaameHTanbHoM u3nanuu [.Jl.XokcBopTa ¢ coaBTopamMHu
«Dictionary of Fungi» (Hawksworth ct al., 1995).

IlepBoi pa3BepHyTO# CHMCTEMOH MHMKCOracTpua Oblla cHCTCMA
INJIncrepa (Lister, 1925), B koTOpOI#1 3TOT KJ1acc pa3gensaics Ha OTPAAb!
Lamprosporales v Amaurosporales no npu3Haky OKpalIHBaHA Crop,
CBETJILIX HJIH APKHX B [ICPBOM OTPA/IC M TCMHOOKPALLICHHBIX BO BTOPOM.
[lepBbiit oTpAA nanee ACAHICA HA OAOTPAALI Anemineae (KanUINULHUH
orcyTtcTByeT) M Calonemineae (kanuuiyuuuii pa3BHUT), a BTOPOif - Ha
nogotpaabl Calcarineae (cnopokapnbl € H3BCCTbIO) H
Amaurochaetineae (cnopokaprnbi 0¢3 H3BCCTH).
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B 19541 J.lUmuar (Schmidt) Bossen 4 noioTps/jia MHUKCO-
racTpHA B paHI’ OTPs;10B, NMCPEHUMCHOBaB Anemineae B Liceules,
Culoneminece 8 Trichiales, Cualcarineae B Physarales w
Amaurochaetineae B Stemonitales. B 1960r. Ix.B.Mapruun (Martin)
BHCC M3MCHEHHSA B cucTeMy LlIMujara, oObCAMHHUB B HCH HCKOTOPbIC
CCMCHCTBA H BBLICJINB NOTNOJHHUTCIBHLIN O0Tpaa Echinosteliales. Tak
Obula co3jlaHa COBPCMCHHAsi CHCTCMa MHKcoracTpud. B HacTosiucMm
nocobuu Echinosteliales paccMaTpuBacTes Kak OTAC/bHbIN Ki1acc (CM.
BBILIC), U IODTOMY B LIPC/IC/IaX MHKCOIAaCTPOBbIX CIIM3EBHKOB OCTAIOTCS
nnwe 4 orpsanaa: Liceiformes, Physariiformes, Trichiiformes u
Stemonitiformes.

Otpap Jinueessie -

Ordo Liceiformes nom. typif.
= Liceales E. Jahn, 1928

Tpodnucckas cragus - NPOTO- WK (PaHCPONIAIMOIHH.

[TnonoBbie TENna B BHAEC MIa3MOAHOKAPNOB, CIIOpOKapIioB, NCEB-
NO3TANIMCB HIH sTanueB. Kanuaavuuu Becraa orcyTCTBYET, YTO
ABJAETCA TJIaBHOW OTIMYMTCIAbHOM ucpToi orpsana. KojoHka He
obpa3yercs. [lepyanil NIOTHBIN, COXPAHACTCSA NPH CO3PCBAHHU CHOP.
Hoxka nnoaoBoro tena pa3BuBacTCs CyOrMnoTaqin4ccKuM NyTeM.

Cnopbl B Macce OTHOCHTENILHO CBETJIbIE, OKPALUEHHBIC B HCAPKHC
TOHA - OXPAHbIC, KOPHYHCBLIC, KPACHOBATO-KOPHYHEBLIC.

Puc.18.llpeacrtaButenn nuumeBbLIX CNU3eBUKOB

MNpeacrasutenu nuumesbIX cnusesukoB (no HoBoxunosy,
1993).

1-Licea pusilla (a—uenvin cnopaHrMi, 6—pacTpeckaBlWMUACA CNOpPaHIUA:
BUAHA Macca cnop), 2-Lycogala epidendrum (a-3tanuu, 6-
ncesgoxanunnuunin u cnopa), 3-Tubifera ferruginosa, 4—Reticularia
lycoperdon (a—3tanun, 6-ncesaokanunnuuwi), 5-Cribraria aurantiaca (a—
rpynna cnopaHrues, 6—cnopoHocHas ronoska: BuAeH “ceTyaTtblii nepnavin’;
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JInuueBsbIC npencTaBngior coboil apxanucckyto rpynity. MHorue
YCPTHI - OTCYTCTBHE KallMUIMLUA U KOJIOHKH, IPUMHUTHBHOE CTPOCHHC
CIOPAHTUs - MO3BOAAIOT paccMaTpHMBaTh HX KaK JAPCBHEHUINX
Mpe/ICTaBUTENICH MUKCOTaCTPUA, XOT4 ITa TOUKA 3PEHHS U HE ABIIACTCA
OOLLENPHUHATOH.

OTpan Bkiovact 3 ccMciictBa: Liceaceae, Enteridiaceae w
Cribrariaceac.

Cemencrio Liceaceae Rostaf., 1873

[TnomoBeIE TCA — CIIOPOKAPIIbL, PEXC MENKHE NMIa3MOIHOKAPMNbL.
B cemeiictee | pon — Licea.

Poa Licea Schrad., 1797.

Inouosrie Tena (dpoto 14) menkue, chepryeckue, WIH CIErka
YAJIMHCHHBIC, CHASYME, peXe Ha HOoXKax. CriopaHrHHM BCKpBIBAOTCS
JIONACTAMM, KPbILICYKAMH, PEXE HEPETYIISAPHO.

Bxkmouaer okono 30 BuaoB. XapakTepHbld npeAcTaBuTens - Licea
pusilla Schrad (puc.18.1). Cniopokapribl OKpYyIJIbl€, CHAAYHE, CKYUCH-
Heie, 0,2 — 1,5 MM B AnaMeTpe, OT TEMHO-NYPITYPHBIX 0 YEPHOBATBIX,
OJiccTALUME, ¢ TOHKUM [ICPHIHEM.

Cemencreo Reticulariaceae Rost., 1873
= Enteridiaceae Farr, 1982

[1nonoBbie TCNA - [ICEBA0ITANH (MHOTAA AOBOJBLHO PhIXJIbIC) HIIH
3TaJIMH.

B ceMeiictBe HacuuTbiBacTcs 4 poaa.

Poa Tubifera J.F. Gmel. 1792

[TnonoBric TCNa - NCCBJ03Tanuu, ob6pa3oBaHHbIC LHIMHADH-
YCCKMMH MJIH YIUTMHCHHO-3JUIHNICONIaNbHBIMU cnopaHrusaMu. CTCHKH
CTIOPAHIHUCB B FTAJIMM MOJHOCTBIO COXPAHAIOTCA.

Bxmioyact 5 BnuaoB. XapakTtepHblii npcactaButend - Tubifera
ferruginosa (Batsch.) 1. F.Gmel. (puc.18.3, ¢oto 15-16). Umeer
TOHKHMC LWIMH/IPUYECKHE KPACHO-KOPHYHEBBIE (B MOJIOZIOM COCTOSIHHH
- pO30BbI€) CIIOPAaHIMH BLICOTOM OK. S MM, KOTOpbic 0Opa3yloTcs
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rpynnamMu M, B OOJIbIICH MM MEHbLIEH CTCIICHH, CIHBAWOTCA B
MCEBAOITANNHK AHaMcTpoM Ao 15 MM 1 bGonec.

Poa Dictydaethalium Rost., 1873

[Inonosble Tena - ficeBaolTaNMM, oOpa3oBaHHbIC YAJIMHEHHO-
LUMIMHAPHYECKHUMHM CMIOpaHTHAMH. CTEHKH CMIOPAHIHEB COXPaHSAIOTCA
TONBLKO B BEPXYLUICYHOH 4acTH, OOKOBBIC CTCHKH PACUICIUISIOTCH Ha
peAKHe TOHKHC HUTH TICCBAOKANH/UTHLIMS.

Bknwouyaer 2 Buaa. XapakTepHblH MpPEACTaBUTENb -
Dictydaethalium plumbeum (Schum.) Rost. in A.Lister (poto 17-18),
[cecBnodTanuu oxpsHbie, KOPHYHEBIE, OJIMBKOBLIE, PCXKE KPacHoO-
KopHu4HeBble, auaMeTpoM a0 10 oM.

Poa Reticularia Bull., 1791

[TnonoBslie TeNa - MOAYLIKOBHAHBIE HIIH JloniacTHbIE 3Tanuu. [Ice-
AOKANMUIHLHH COCTOUT M3 HUTEH, nepHOpHPOBaHHBIX [LIACTUHOK HIIH
HX COYETAHHM.

Bkurouaer 7 BuagoB. XapakTepHbiH npcacTaButens - Reticularia
lycoperdon Bull. (puc.18.4, doro 19-20). Stanum anaMerpom 2-8 cm.
Kopreke cepo-6enbiii, ¢ MeTayiMyeckuM OneckoM.

Poa Lycogala Pers. 1794

[TnonoBbie TeNa - 3TANNH, LIAPOBHAHBIC, KOHHYECKHE WIIH NOAYIL-
koBHHBIE. [IceBAOKANMMIUIHIMA COCTOMT M3 CMOPHIEHHBIX TPYOoUcK,
BETBALLMXCA MIIH IPOCTHIX.

Bxmowaer 5 BuaoB. XapaKTCpHbIH npcactaButens - Lycogala
epidendrum (L.) Frics (puc.18.2, 21-22). Monoasie 3TanHu po3oBhIC,
3pensbic — Oypolie, 40 2 cM B AnaMerpe. Yacto atanuu obpasylorcs
rpynnamu. KocMononur.

Cemeincreo Cribrariaceae

Rostaf. 1873

[lnopoBhie Tena — crHopaHruu, pCAKO CJHHBaKOUHECS B
NceBAO3TANMH M faxe FTanuu. [ToBepxHocTh nionoBoro Tena obpasyer

CeTyaThlii NepHANH, MHOTAA c/1abo pa3BHTbIH. BobLLUIMHCTBO BHAOB NMoKa
HE yAacTcs KyNbTMBHPOBaTb Ha MHUTATC/bHBIX CpPEAax.
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B ccMCHCTBC HACUMTBIBAIOT 2 poa, H3 KOTOPBIX HHKC pacCMoT-
pcH 1.

Poa Cribraria Schrad. ex J.F. Gmel., 1794

[Inonoseic Tcna (¢oro 23-28) - cnopaHruy, CHAAYHUC HIH Ha
HOXKaX, HHOT/a 11ceBA03TaNWH. CTTIOPOHOCHBIC I'0JIOBKH LLAPOBHAHbIC,
rPYLICBHAHBIC, OOpAaTHOAHLICBHAHBIC. XOPOIIO Pa3BHT CCTYATbIH
NepHIMH.

Bkntouaer 28 BuioB. Xapakrepiblid npeacraBurens - Cribraria
aurantiaca Schr. (puc.18.5, ¢oro 23-24). Cnopanrumn CKyUucHHbIC, Ha
HOXKaX, fpko-kcnTbie. CriopoHoCHbIC rosioBkH 10 0,7 MM B ainamcrpe.
Hutit ccTuaroro ncpuaust pacliiMpcHbl B MCCTaxX BCTBIICHHSI.

Orpan Tpuxuessbie -

Ordo Trichiiformes nom. typif.
=Trichiales T.Macbr., 1922

Tpoduucckas ctagus - npoMexXyTouHas Mexiy agaHo- 1 paue-
pONIa3MO/IUCM.

[TnonoBsic TEN1a B BHAE MJ1a3MO/IMOKAPIIOB, CIIOPAHTHCB WIH 3Ta-
nueB. B nnonoBbIX TeNax NPHUCYTCTBYCT KaNWLIMIMIA, €ro HUTH 4acTo
CKYJIBITTYPHPOBaHbI KOJILLIAMH, CIIHPAISAMH, LLIMI1aMH, 60poiaBKaMu; OHH
BETBATCS, aHAaCTOMO3UPYIOT M MOryT obOpasoBbiBaTb ccTh. Hacto
KanwuUIHLIHA COCTOMT M3 cBoOoAHBIX 3narcp. KonoHka oTcyTCTBYCT,
MHOTa CC MUMHTHPYCT KOHrIioMcpar criop. [Tepnanii TOHKHIL, XpynKHi,

Puc.19.llpeacraButenn TpuxmeBbIX CNU3EBUKOB

(no Hosoxunosy, 1993).

1-Calomyxa metallica (a—cnopanruin, 6—kanunnuuun), 2—-Arcynia obvellata
(a—ABa uenbIx CNOPaHrus, OAUH BCKPbLITLIA CNOPaHIUA: BUAEH KanunNnuuum,
N “yawedkn” paspyweHHbIXx cnopaHrues, 6-xanunnuuui u cnopa), 3-
Hemitrichia serpula (a—nna3amogwokapn, 6—-kanunnuuui n cnopa), 4-Tnchia
varia (a—cnopaHruin, 6-3narepa u cnopa), S—Metatrichia vesparium (a—
cnopaxrum, 6—kanunnuuuin);

86



-
s <af:" 4
s frd ‘T’-""«:’ e

N g

(2
":r:."

87



K MOMCHTY CO3pPCBAHHS CIIOp COXPAHACTCH JHUIL Y OCHOBaHHSA
rrogoBoro tena. Hoxka ciiopanrus obpasycrcs cyOrunorainuyce-
KHM MYTCM.

CllOpbl B MACCC sIpKO OKpallCHB! - KCJTLIC, OPaHXCBbLIC, KpacC-

HbIE.
Orpsau Bkawouaet 2 cemeiictBa: Dianemaceae w Trichiaceae.

Cemencreo Dianemaceae
T.Macbr, 1899

Kanunauuuil cBsi3aH ¢ OCHOBAHHEM H BHYTPCHHCH CTCHKOH

CMOpOKaplla  COCTOMT M3 CIJIOUIHbIX HHUTCH, HC 00Pa3YIOUIHX CETh.
Bkniouaet 4 poua, U3 KOTOPbIX HMXKC pacCMOTpPeH 1.

Poa Calomyxa Nieuwl., 1916.

[lnomoBblc Tcna - cHAsdMe CMOPOKapIlbl, PEXe MIa3MOAHOKap-
nbl. Kanuanuuuy B BHAC TOHKUX, MATKHX, H3BWINCTbIX HHUTEH.

Bxmouaer 1 Bun - Calomyxa metallica (Berk.) Nieuwl. (puc.19.1).
Crniopokaprbl c)cpHUCCKHC HIIM MOAYIIKOBHAHBIC; XEJTBIC, C MCTaJI-
NUYEeCKUM OneckoM, 10 1| MM aHameTpoM.

Cemencreo Trichiaceae Rost, 1873
Kanunnuumi cBsi3aHHbIN ¢ OCHOBaHHEM criopodopa nin HenpHK-

PEMICHBIH; COCTOMT M3 TPYOUaThIX HUTCH, HHOrAa 0Opa3ylolINX CETh.
Brxnoyact 10 pofoB, 13 KOTOPBIX HHXE PaCCMOTPEHBI 5.

Pona Perichaena Fr., 1817

[lnoxoBbic TCiia - CHOPAHIMK MIIH MCJIKHE [J1a3MOHMOKAPIIb.
[Mepuanit poroBUAHBIN, [ACHYATLIH, OOBIMHO 1BYCJIOIHBIH, BCKPBIBACTCS
HEPEeryIspHO MK kpbliicukoi. Kannanuunid cocToMT U3 cBOOOAHBIX
2J1aTCP, MNPOCTbIX HIJIH BCTBALIMXCA, HMHKPYCTHPOBAHHbIX
OoponaBoykaMH, pexe HEMPaBUIbHBIMH LIMIIHKAMH H KOJIbLIaMH.

BknroyacT 5 BUAOB. XapakTepHbIH npciactaButensb - Perichaena
depressa Libert (goro 29-30). Cnopanrun ao 1,5 MM B anamerpe,
CKYYCHIIbIC, IPU3MATHUYCCKHUC OT B3aMMHOIO CXAaTHA. TCMHO-
kopuyHeBbic. Criopbl B Macce XCJThIE.




Pon Arcyria Wigg., 1780

[Tnoposeie Tena (poro 31, 33-36) - cnopanrii, 0ObIYHO Ha HOXKKC.
[Mepuanit nueHYaThlid, MOC/iE CO3PCBAHUA CIIOP COXPAHACTCA B BHJC
yalleYyKH ¥ OCHOBaHMA IUtoaoBoro Teaa. Kanunnuuuit B BUae o6uabHO
BCTBSLMXCS HUTCH, yacTo oOpa3yiouux cecTb. HUTH kanunnuuus op-
HaMCHTHPOBaHbI WIHIIAMH, KOJbIIaMH H fonykonsuamu (dpoto 32).

Bxuntouact okono 30 BuoB. O6bIvHbIA npcACTaBUTENDL — Arcyria
obvellata (Ocder) Onsberg (puc.19.2, poto 35). Criopokaprsi )CnThle,
LHIHHAPHUYCCKHE, CHIAYHE MITK Ha KOPOTKHX HOXKaxX. CCTh KanwuiMLma
B pacnpaBJICHHOM COCTOsIHHM focHract 1,5 cMm.

Poa Hemitrichia Rost., 1873

[Lnoposeic Tena (¢oto 37, 39) - cnopaHruu, CHAAYHC HIH Ha HOXKKE,
vHoraa nnasmonuokapnbl. [Iepyuaui OACHYATHIM, NOCAE CO3PCBAHMS
CTIOp COXPaHACTCA B BHAC YAlIICYKH Y OCHOBaHHA [UJIOAOBOTO Tea.
Kanunanumn obpasyer cerb. HutH kanwumums opHaMCHTHPOBAHBI ClH-
panbHBIMM YTONUICHMAMH M, HHOTAA, IuHnukaMu (poto 38).

Bkarouyact okono 15 BunoB. XapakTepHblil NpeACTaBUTEND —
Hemitrichia serpula (Scop.) Rost. (puc.19.3, dorto 37-38). ITnonoBoe
TEJNO - MIa3MOAMOKAPI, MOKPbIBAIOLLMHA MJIOLIAAb 40 HECKONBKHX CM?,
CETYATBIH, APKO-XXCATHIA HIIM OpaHykeBblit. [lecpuani ToHKH#H, pacTpec-
KMBACTCA NPOJOJIbHBIMH LICNAMH.

Poa Trichia Haller, 1768

[nonoseic Tena (poto 43, 45, 47-49, 51-52)- cnopaHruu, CHAAYHUC
MM Ha HOXKC, pcako fmaazMoanokapnbl. [epuanit naeHuyareli,
pacTpeCcKuBacTCA AoNbKaMH MM HeperynapHo. Kanunnuumii coctout
113 CBOOOAHBIX 1aTCp, HC 0Opa3yroLIMX CCTh. DNATCPbhi OPHAMCHTH-
pOBaHbI CIIMPANILHBIMK YTOJNILCHHAMH (oTo 44, 46, 50).

Bxirouaer okono 20 BHaoB. XapaKTepHbIH MPeACTaBHUTCIL —
Trichia varia (Pcrs.) Pers. (puc.19.4, doto 43-44). Cnopokapnbl
CKYYCHHBIC, OXPAHbBIC, )KENTO-KOPHYHEBBIC, OIMBKOBBIC, LLIADOBUAHLIC
MJIM OBa/IbHbIE, CHAAYHE WM C KOPOTKOM HOXKOH, 0 0.9 MM B AnameTpe.
M3peaka obpa3yioTcs maasMoaHOKapbl.
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Pon Metatrichia Ing, 1964

[s10/108BbIC TCNA - CIIOPAHIHH, PACIIONOXKEHHDIC IPYIINTMH HA OOLLICH
HOKKE; MHOTAA 00pa3yTcs NceBoYyTaing. [lepuanii XpauicBUHbIH,
OJsicCTAIUMH, MOCIC CO3PEBAIMS ClLIOP COXPAHICTCS B BUAC YALICYKH B
OCHOBaHHH IUt040BOI0 Teaa. Kanwuimuni cocrout u3 cBobOOMHBIX
1ATCP, OPHAMEHTHPOBAHBIX CLIMDAJISIMH M JJIMHHBIMH LUUIIAMH.

Bximovact 2 Buaa. Xapakrephbiii ipeactaButenb — Metatrichia
vesparium (Batsch.) Nann.-Brem. (puc.19.5, doto 40-42).

Cnopoxapnu J10 3 MM BbICOTOM, OT BHHHO-KpPACHOro A0 no4TH ‘{épHO-
I'o uBcCTa.

Orpap Pusapudopmtbie -
Ordo Physariiformes nom. typif.
=Physarales T.Macbr.,1922

Tpodmucckas craama - ¢ancponnasmonunii. Ilnoagossie Tena B
BH/IC 11J1a3MOAHMOKApPIIOB, CIIOPOKAPIIOB, MCCBAOITAJIUCB UJIH YTAIHUCB;
OObIYHO C OTNOXCHHAMM M3BccTH. Kanuanuuuii rinagkui, mano-
BETBALIMHCS, 4aCTO C OTJIOKCHHAMHM H3BECTH B BHC y3eaKoB. KonoHka
ceprucckag, NNUNCONAHASA, IUCKOBHIHAS, TPHCYTCTBYCT HE Y BCCX
BHA0B. MHorna nMmcercs ncepaokononka. [fepuann NaoTHLIN, 4acTo C
OTJIOXCHHAMH H3BCCTH, K MOMCHTY CO3PCBaHHs CIIOP COXPAHACTCA HE
Bcerza. Hoxkka nnogoBoro Tejia pa3BMBACTCA CYOrMIIOTa/NIMYCCKHM
crnocobom.

Crnopsl B Macce TEeMHOOKPALICHHBIC - KOPHYHEBLIC, (PHOJICTOBBIC,
UCPHBIC.

DTOT OTpAA camblil OOLIMPHBLIA MO uucny BHAOB. Biiroyacr 2
ceMeiictBa: Physaraceae w Didymiaceae.

Puc.20.lfpeacrasurenu pusapupopMHbIX CNU3eBUKOB,
cemeuctBo Physaraceae (no: Lister, 1925).

1-Leocarpus fragilis (a—cnopaHnruu, 6—kanunnuuuin), 2—Badhamia
utricularis (a—cnopaHnrumn, 6-kanunnuuun), 3—-Physarum viride (a-

cnopaHrum, 6—kanunnuuun), 4—Fuligo septica (a—atanun, 6-kanunnuuun
n cnopsl);

90



91



Cemencreo Physaraceae

Chevall., 1826

M3BecTb B 11J1010BOM Telc NpUCYTCTBYCT B aMopdHoM BHjic. Ka-
ITWITMLKMIA OOBI3BCCTBIICHHBIN.

Brunouact 10 poaoB, m3 KOTOPBIX HKXE PaCCMOTPCHBI 5.

Poa Physarum Pers., 1794

[Tnomosbic Tena (poto 53-55) - cnopanruy, pexe MIa3MOAHO-
KapIbl;, OAMHOUYHbBIC MK CKYYCHHBIC, CHISUHC HIH Ha HOXKKeE. [lepuani
OOBI3BCCTBIICHHDIH, HO UaCTO OKPALLUCHHBIH B spKHe TOHA. Kanunnuuuii
rOMOTEHHBIH, B MCCTaX BCTBJICHHA HHTEH KanWJUTHLHA UMEIOTCH
KPYIHBIE Y3EIKH C H3BECTBIO.

CaMblil KpyTHbIH pof MUKCOTacTpu/, BKIlo4aeT okosio 100 BuaoB.
XapakTcpHbii npeactasurenb - Phyvsarum viride (Bull.) Pers.
(pnc.20.3) Criopokapiibl Ha HOXKeE, BLICOTOH 10 1,5 MM, JKeNTbic HiH
3eJICHOBATHIC, YaCcTO 00pa3yioT OOLIMPHBIC KOJIOHHH.

Poa Badhamia Berk., 1853

[TnonoBric Tcna (poro 56) - cropaHruu; CKydyeHHble, HHOIZAA
oOpasywiuue Oonbuine ckonncHus. [Tcpuani obsiyHO Oenbiit,
00bI3BCCTBIACHHbIM. Kanuanuumnii roMOrcHHbIN, B MECTax BETBJICHHA
HUTCH KanmWUIHLHA OTCYTCTBYIOT Y3€IKH C U3BECThIO (oTo 56).

Bkntouact okono 30 BuaoB. XapakTepHblil NpeacTaBUTENb —
Badhamia utricularis (Bull.) Berk. (puc.20.2), Cnopokapnbl
rony6oBato-cepsic, 0,5 - | MM B inamcTpe, coOpaHbl B My4KH.

Puc.21.llpeacrasurenn ¢pusapucgpopMHbIX CNU3EBUKOB,

cemencrtBo Didymiaceae (no Hosoxunosy, 1993).
1-Didymium nigripes (a—-uensih cnopaHrun, 6—pacrTpeckaBwuninca
cnopokapn: suaHa chepuyeckas KonoHka u kanunnuumin), 2-Diderma
testaceum (a—pacTpeckaBWMNCA CNOPaHIMA: BUAHbI ABa CNOA NEpPUAUN,
6—BCKpbLITLI CNOPAHIUiA: BUAHA chepudeckan KONOoHKa U Kanunnuuuu), 3—
Mucilago crustasea: 3tanui Ha ctebne pacTeHus,
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Pon Leocarpus Link, 1809

[TnonoBbic Tena - cnopanrun. [Nepuauii maukui, Gnceramui,
M3BCCTBI HE MHKPYCTHPOBAaH. KanuanuHi COCTOUT U3 ABYX CUCTCM
HHTCH - OOBI3BECTBJCHHON U HeoObI3BecTBNEeHHOH. Hoxka npcacTaB-
nsaeT codoi HeohOPMIICHHOC NMPOAOIKCHHC FHIIOTAJIIOCA

BkmouaeTr oanu Bua — Leocarpus fragilis (Dicks.) Berk.
(puc.20.1, poro 57). Cnopokapnel 00paTHO-HUCBHAHbIC, BLICOTOH 2 —
4 MM, OT XKENTOrO A0 KallITaHOBO-KOPHYHCBOTO IIBCTA.

Poa Craterium Trent., 1797

[LnogoBsie TCa - CHOPaHTHH, HWIMHAPHUECKHE WIH KYOKOBH/IHBIC,
00bIYyHO He HOoXxKaX. [lcpuauit 0ObI3BCCTBIACHHBIH, HO OOBIYHO
OKpalleHHBbIH B XEJNTO-KOPUHEBBIC TOHA; 4aCTO OTKPbIBACTCSI
kpblieykor. Kanuanuuuin COMOrCHHbIW, B MCCTax BCTBICHHA
NPUCYTCTBYIOT KPYITHbIC Y3CIKH C U3BCCTbIO.

XapakTtepHbiii npcactasutens - Craterium leucocephalum
(Pers.) Ditmar in Schum (doto 58). Criopanruu BeicoToit go 1,5 MM,
CBETJIO-OXPAHbIC B BCPXHEH YaCTH M KCITO-KOPHYHCBbIE B HHI)KHCH,
OTKPBIBAIOTCS KPbILLICYKOH.

Pon Fuligo Haller, 1768

[Tnonossie Tesna ($oro 59-60) - KpynHbiC NOAYIIKOBHAHBIC ITANHH.
Koprekc 3Tanus o0ObI3BCCTRICHHDIN, NIOTHBIH HIIH PLIXHBIH, HHOT/A HC
pa3BuT. Kanunauumnii rOMOrCHHbIH, COAEPXKHT MEJIKHUC Y3CIKH C
M3BCCTBIO.

Bxmoyact 9 BuaoB. XapakTepHblH npeacrasurens — Fuligo
septica (L.) Wiggers (puc.20.4). Dtanuu 2 - 20 cM B AnaMeTpe.
KopTekc B BUAC XpynKoH TONCTON KOPO4KH, XKENThIN HIH OEIbIi, pexke
KOPHYHCBbIHA WU CHPEHCBbIH.

Maccosoe pazgumue cnuzesuxoe pooa Fuligo e 2.Jarnac
(CLLIA) 6 19732. 8bl36an0 nAHUKy cpedu Hacenenus u yeiylo cepuio
2azemuslx nybaukayuil 0 «6aAKMepuAX-Mymanmaxy u npuuieiblyax
U3 Kocmoca.
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Cemeiicreo Didymiaceae Rost., 1873
HM3BccTh B 11JI0/10BOM TCJIE MPHCYTCTBYCT B KPUCTANNHUYCCKON HITH

rpanynsHo# popme. Kanuinuumi HE CONCPIKHUT HIBECTD.
Briouact 7 poaoB, H3 KOTOPbIX HHXXC paCCMOTPCHBI 3.

Poa Didymium Schr, 1797

[Tnonosbic Tena (poro 61-63) - ciopaHrum MIH [1a3MOAHOKAPIbI.
[Tepuanii NOKPHIT CIOCM M3BCCTH B BlljIE KPHUCTANI0B, HHOTAA C/IMBa-
IOIIMXCA B CIUIOWIHYK CKOPAYIIOBHAHYIO KOPKY. B ocHOBaHuM
criopokapna oObIMHO HMEcTCa Hcbonbwas cdcpuueckas HIH
AMCKOBHAHAs KOJIOHKA.

Bxmioyact okono 30 BuaoB. XapaKTCpHbIit NMPCACTaBHTEND —
Didymium nigripes (Link) Fr. (puc.21.1). CnopoHoCHbIE TOJIOBKH
Oenvic, chepuuecknc, o 0,5 MM aAnamMcTpoM, pPacHoIOKEHbI Ha
IUIMHHOM 4YCPHO#t HOXKC A0 2 MM BLICOTOH.

Poa Diderma Pers., 1794

[TnomoBbIC TCNA - COPAHTHK, PeXe [Ja3MOAHOKAPIIbI HIIM JTa-
auu. [Nepuamit NOKpHIT c10eM M3BCCTH B BUAC aMOP(HBbIX MPaHyJl, 4acTo
CIIMBAIOLUMXCA B CMJOLIHYK CKOPJAYHNOBHAHYI KOPKY. B ocHOoBaHMH
Cropokapra UMECTCs KpynHas OKpYrias KOJIOHKa.

Bxnrouaer oxosio 40 BHaoB. XapakTepHbIH MPEACTABHTEIb —
Diderma testaceum (Schr.) Pers. (puc.21.2). Cnopokaprnbl 00bI4HO
cuasume, nuaMetrpom ao | MM, Genble, po30oBaThi€, CBETNO-
KOPHUYHCBLIE; KOJIOHKA ronycdepuycckas, KpyrnHas, po3osaras.

Poa Mucilago Mich. Ex Batt., 1755

[TnogoBsbic Tena - KpyTnHble TaINK U3 00JIee MIIH MEHEC CIIMBLLHXCS
MHOTOJIONACTHX CIIOPaHrueB; OCIbIC, KPEMOBBIC, 6€J1CAHO-OXPAHBIE HIIH
cepoBatble. [locne paspyilieHus koptekca obHaxcaeTcs oOMIbHBIH
NCceBAOKANM/UIMLIMIA U3 OOBI3BCCTBIEHHBIX TJIACTHH.

Bknioyaet 4 Buaa. XapakTcpHblit ipeacrasutens — Mucilago
crustacea Wiggers (puc.21.3, doro 64). [Tnonoseie Tena go 7 cM
AnuHoi. Xopowo pa3BHUT rMroTasioc, oOMNIbHO MPONHTaHHbIH
M3BCCThHIO.
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Puc.22.llpeacrasureny cTeMOHUTOBbLIX CNU3EeBUKOB

(no HoBoxunosy, 1993; 3eposou ¢ coasrT, 1967).
1-Stemonitis axifera (a-cnopaHrun, 6—KonoHKa, BETBU KONOHKU W

NOBEpPXHOCTHAN ceTb kanunnuuus), 2—-Collaria arcyrionema. cnopaHruig,
BuaeH BopoTHuuek, 3—Comatricha nigra: cnopaHrvig;
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Ortpap CtemoHuroBbie -

Ordo Stemonitiformes nom. typif.
=Stemonitales T.Macbr., 1922

Tpo¢nucckas cragus - ahaHonaasMo/iM#.

[TnoaoBbIc TENa B BHAC CIOPAHTHCB, NMCCBA03TAIMEB HIIH ITAJIHEB,
ITHOI[A € OTJIOKCHUAMM 113BECTH. Kanuiuiuumii Xopouio pa3BHT, €ro HHTH
raJIKKUe, oOMILHO BCTBALIMCCS M 4acTo oOpa3ylOUIHE IyCTBIC CCTH.
Kosionka ipnmuaprycckas Wi HHTEBHAHAsA, 0ObIMHO XOPOLLIO pa3BHUTa,
vHorya BcTBUTCA. [lepuauii TOHKHIA, TUICHYaTbIH, 4acTo C
MCTAJI/IMUCCKHM OJICCKOM; K MOMCHTY CO3pCBalHs criop oObIYHO pa3-
pyuiacres. Hoxka nnoiosoro Tcna pa3BMBacTCs JIIHCHIIOTANIIHYECKHM
nyrem. Cnopbl B Macce HEpHbIC, PCXKC PIKABO-KOpHYHCBBIC, MypHyp-
HO-KOPHUHCBBIC.

Otpsaa coacpxur | cemciicTBo, Stemonitaceae, Bkaloyarouiee
17 ponoB, H3 KOTOPbIX HHUXKC PAaCMOTPCHBI 7.

Pon Diachea Fr., 1791

[TnonoBeie Tesia - criopaHruy Ha HoXKax. CrlOpOHOCHbBIE rOJIOBKH
OKpyrbIc Wiy unaunapuycckue. [lepuani paayxHbeli, ¢ METaLIMYEC-
KHM OJ1eCKOM, coxpatsercs npy co3peBaHu. Kanwmuinumi He obpasyct
3aMKHYTYIO ccTh. Hoxka Genas, 3anonHcHa U3BCCTBIO.

Bkntouact okono 6 BuaoB. XapaKTecpHbIH NpPCACTAaBUTEND —
Diachea leucopodia (Bull.) Rost. (poTo 65). CriopaHruu BeICOTOM 10
2 MM, roJIOBKH CHHEBaTO-OpPOH30BbIE, LIMJIMHAPHUYCCKHE.

Pon Collaria Nann.-Brem., 1967

IInofoBbic Tena - ciopaHruy Ha HoXKax. ClIOpOHOCHBIC M'OJIOBKH
chepuucckue. [epuanii ¢ McTannmucckum GICCKOM, MPH CO3PEBAHHH
COXPAHSCTCA Y OCHOBaHHS B BH/IC BOPOTHHYKA (3TO OTVIMYACT KOJUIAPHIO
oT Onu3koro poaa Lamproderma, B KOTOpbIHA CC HEKOTAA BKJIIOYAIH).
Kanunnuuuii He oOpa3ycTt 3amkHYTylo ccTh. Hoxka 3anonnena
[OMOTCHHBIM MaTepHaloM.

Bknrouaer 3 Buaa. XapakrcpHbid npcactasurens — Collaria
arcyrionema (Rost.) Nann.-Brem. (¢oto 66, puc.22.2). Cnopokapribl
o 2,5 MM BbICOTO#, Ha HOXKaX. CNOpOHOCHas roJiIoBKa 1IapoBHAHAs.
Hoxka crpoiiHas, yépHas. KonoHka 3akaHuuBacTCs 2-4 BCTBSAMH.
[Mepuanii cepebpucto-cepblit KM OT/IMBatOWIMH OPOH3OiA.
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Poa Stemonitis Roth, 1787

[lnosioBbic Tena (poto 72-74) - cliopaHrum Ha HOAKKC. CIIOPOHOCHBIC
FONOBKH YAJIHHCHHO-LUMAWHAPHYECKHC, HUTCBHAHBIC. [Tepuiuii 6¢3 me-
Tanauycckoro Gnccka, paHo ucucszact. Kanumnvuunit Ha Bceil
MOBCPXHOCTH CIOpaHria obpa3yeT 3aMKHYTYIO ccThb (oro 75-77).
Hoxka 3anonneHa roMmorcHHbiM MaTcprasioM. Kosolika npeacrasnscr
co00¥i HHTEBHUAHOC MPOJOJIKEHHE HOXKKH.

Bkntoyaet okono 20 BnaoB. XapaKTCpHbIH [IPCACTaBUTCIbL -
Stemonitis axifera (Bull.) Macbr. (puc.22.1, doto 77). Criopokaprbi
BhicOTOH A0 |,5 cM, pkaBOo-KOpMYHEBOro uBcTa, oOpa3yloT
BCEPOBHAHBIC MYYKH.

Poa Comatricha Preuss., 1851

[Inomosbic Tena (Ppoto 67-68) - cnopanrum Ha Hoxke. CrnopoNocHbIC
rojlOBKM WIaPOBHUIHBIC MAM Huaunapuucckue. [lepuauin 6c¢3
McTasindeckoro Onecka, pano pcycsact. Kanumimiumit He oOpasyer
MOBCPXHOCTHYIO CCTb, HO 4acTO aHaCTOMO3UpYcT. Hoxka 3anonuncha
ceT4aTo-hUOPUIIADHBEIM MAaTCPHAIOM.

Bxntowact okono 40 BnaoB. XapaktcpHblii 1IpCACTaBHTCIb —
Comatricha nigra (Pers.) Schroeter (puc.22.3, doto 67). CnopoHocHbIC
rOJIOBKH IMLICBHIHBIC HJIH KOPOTKOLMIHHAPHYECKHC, YCPHBIC, TIPH CO-
3pCBaHUH PXKaBO-KOPHUYHCBELIC, /10 & MM BBICOTOM.

Poaa Stemonitopsis Nann.-Brem., 1967, Stemonaria Nann.-
Brem., 1984, u Symphytocarpus Nann.-Brem., 1967.

JTH TpHY poJia ObIIM YCTAHOBJICHBI BbIJJAIOLLICHCA HCCIICAOBATCIIb-
HUlCcH ctemonuToBbiX, H.E.HanncHroii-bpecmekamn, v Bkirovator
¢opMbl, mepexoaHbIC MCXJY OCHOBHBIMH PO/laMH ccMcHCTBA.
Stemonitopsis (poto 69) 6nu3zok k Stemonitis, HO OTNHYACTCSH OT HCTO
¢GUOPHANAPHBIM OCHOBAaHHUEM HOXKH H ()parMEHTApHbIM Pa3BHUTHCM
NMOBEPXHOCTHOM cetH. Stemonaria (poto 70) npcacTaBaseT cobok
nepexoa Mexay Stemonitis w Comatricha: ce xanunnuumi 1ie obpasyer
MOBCPXHOCTHOH CCTH, a HOXKKA 3aMOJHCHAa FOMOICHHBIM HAH
napauiensHo-pubpuspHbIM Marcpraniom. Hakoneu, Svmphytocar-
pus (poro 71) sABAACTCA NPOMCKYTOUHBIM 3BCHOM MEXIy Stemonitis
" FTanuit-obpasyromuM poaoM Amaurochaete: cro mIoOAOBbLIE TCNa
MpeaCTaBAAOT COOOH NCEBAOITANNH.
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AononxeHue k yapcrey Myxobiontes

Tun NNIASMOANODOPUDI -
Phyluminc. sedis

PLASMODIOPHOROPHYLES nom. typif.,

(or. rpeu. plasmodium - nnaamongun, n phoro - HectH)

=Mnasmoanodpopoebie CNN3eBUKM,
Plasmodiophoridae Zoph, 1884;
Plasmodiophoromycota Margulis, 1974;
Phytomyxa Cavalier-Smith, 1997)

BNOJIOIrma

JXKn3HcnHbIi UMK I1a3MoaHo(opHI XapaKTCPHU3yeTCs HATHYHEM
ABYX TPO(HUCCKHX H JIBYX PACCCAWTCIbHBIX CTaAHI.

O06c¢ TpohHUCCKIIC CTa/MH NPC/ACTABIICHbI XKTYTHKOHOCHbLIMH KJICT-
KaMH - 300Cnopasit W HACTOSILIMMH [UIa3MOAHAMH; MHKcamMcObl OT-
cyrctByior. Obc pacceniTeabhble CTa/liH 1PCACTaBACHBI CIOPOBLIMH
MAacCaMH HJIH FJIOLOBbIMII TCIaMH - copycamu. [TepByto paccenuTtens-
HYIO CTaJIMI0 COCTABIISIIOT CHOPANCUOCOPYCHI - COPYChI, B KOTOPBIX
CAOpbI POpPAcTalOT Hia MccTe obpasoBaHus. Bropas paccenurtenbHas
cTaaua mnpcacrasiacHa aubo crnopoBbiMH Maccamu, aubo
YUCMOCOPYCAAL - COPYCaMIl, B KOTOPbIX CHOPbl HC MpPOpacTaloT Ha
McCTC oOpa3oBanus ¥ pacnpoCTPaHAIOTCS HCHPOPOCLIMMM.
CriopooOpa3oBanHC ABIACTCS DK30TCHHBIM.

[lcpBbic Tpoduucckas v paccenure/ibHas CTaaAUH COCTaBIAIOT
cnopolennyio (hasv KH3NCHHOrO LMKIA, @ BTOPbIC Tpoduucckas u
pacccnuTelibias craauil - yucmoeennuvio ¢hazv. B xoac cnoporcHHoi
a3kl nipoucxoanT b Gecnonoe pasaMHOXKCHHC, a Ha UHCTOICHHOH
(hasc ocyuccTBAsACTCA IONOBOH nmpolicce B BH/AC H30TaMCTOraMHHH,
M30X0JIOraMUM I, BO3MOXKHO, aBToraMuu. JXH3HCHHBIH HHKI
rnazMoanodopil ramoauiviodasHbIi.

IMnasmoaunodopijibl - CAHHCTBCHHAA TPYANA CAH3CBHKOB (B
TPaAHLMOHIIOM 1OHHMAIHH YTOH SIKOMOP(bI). OJTHOCTLIO NCpCiLCILIas
K [1apa3HTHUYCCKOMY 00pa3y MHU3HII,
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CMNMOPOTEHHAAd & A3A

HasBanue >toii (ha3bl CBA3aIIHO C TCM, MTO OHa 3aBCpLIACTCA 00-
paszoBaHHEM 300ci10p. Brirouact nepByro TPO(HUCCKYIO H IICPBYIO pac-
CEIMTENbLHYIO CTa/IMH.

NMEPBAA TPODPUNHECKAA CTAOUNA

Mepeuunbie 300cnopsl

XKryTHKOHOCHBIC KJICTKH 1171a3MOAHO(OPH L, COCTABAIOLIUC NICP-
BbIH YTan clloporcHHOM Pasbl X)KH3HCHHOTO LIMKIIA, MOJYUHIIM Ha3BaHHE
nepeuunsix 30ocnop (cM. puc.2.1 u 23.1). Oun npcacraBngioT codbom
OJHOA/ACPHBIC, CHEPHYECKHC MIIM HECKOJIbKO BBITAHYTBIC KJICTKH,
HECYILMC 2 MIaJIKUX arnHKaJbHBIX XI'YTHKA. [J1aBHbIN XKIKTHK - Oonee
KOPOTKHIA, HarpaBJICH Bricpe/1, oG04 HbIH - 601ce ITHHHBIA M HaNPaBJICH
Haszaa. MHoraa npucy TcTBYIOT 1IONMOMHHTENBHBIC Maphl JKIYTHKOB. YTo
MEXly OCHOBaHHAMHM XT'YTHKOB O[{HOH NMapbl MOXXCT 3HAYHUTCAbHO Ba-
pPbUPOBaTh AAXC B lipefciax oiHoro Bujaa. Crpykrypa XryTHKOBOTO
arrapara ruiasMoaHodopmi [0CTaToOuHO CBOCOOpa3Ha, XOTs H HMEET
HCKOTOPbIC YCPThl CXOACTBA C TaKOBOH Y MHKCOMHLIETOB.

[TepBHYHBIC 300CIIOPbI HE HMCIOT TMHUILCBAPHUTCIBHBIX BaKyoJIeH,
M CJICAOBATC/IBLHO, HE ¢cNOCOOHBI K (haroTpodHoMy nuTanuio. B casu ¢
3THUM PaCCMOTPEHMUC MX KaK KJICTOK Tpoduucckoil a3kl ABAIETCS yC-
NIOBHBIM.

Puc.23.)XKusHeHHbIn uukn nnasmoauodopua (opwr.).
1-nepBuYHan 300cnopa, 2—MHUUCTUPOBAHNE U NPOHUKHOBEHWE B KNETKY
X038MHA, 3-0AHORAEPHbIN NEPBUYHBLIA NNA3MoaAUi, 4—MHOrosaAEepPHbIN
nepBuUYHbLIK nNnasmoaun, S-cnopaHruocopyc, 6-npopacTtaHue
CNOPAHruocopyca BTOPUYHBIMUA 300CNOpamMu, 7-BTOpUYHAA 3oocnopa, 8-
N30raMHoOe CnusiHue BTOPUYHbLIX 300CNOp, 9-aAukapuoTuyeckan 3oocnopa,
10-uHynucTupoBaHme M NPOHUKHOBEHWE B KNeTKy xo03AaunHa, 11-
ANKApUOTUYECKUA BTOPUYHBLIN NNasMoAun, 12—-xonoraMmHoe cnusHue
nepsuYHbLIX Nnasmoaues, 13—-AMNNONAHBLIA BTOPUYHLIN NNa3amoann, 14—
Meno3, ranfovausauna BTOpUYHOro nnasmoamn, 15—pacnag BTOpUYHOro
nnasMoaus Ha aHeprugbl, 16—uucrocopyc, 17-uucra;

e
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UnuucruposaHMe M NPOHUKHOBEHUE B KNETKY XO-
3auna

AKTMBHO NCPeABHIasicb B BO/IHOII CPCJIC, [ICPBHUIIBIC 300CIIOPbI
JOCTUTAIOT KJICTKH NOAXOUALLCTO X03sHHa. [Ipi 3ToM 0OHK, BO3IMOKHO,
PAcMO3HAIOT HaJIMUHC B CPCIIC pACTBOPCHHbBIX MCTabOIMTOB XO34HHA,
¥ ABHXYTCS B HallpaBJICHUH MOBBILICHHS HX KOHIlICHTpaliHK. Boniu
NOTCHUHANBHOrO X03iHHA 300CNOpa BTATHBACT KTYTHKH 1
HHUMCTHPYCTCA. B TCucHHMH 2 yacoB Nociic HHINICTUPOBaHHA B HCH
dbopMHpycTCd annapar NPOHHKHOBEHHS B KJICTKY XO3HHA - Kpynnaa
8aKy0/1b M PACIIOJIOKCHHBIH B McMOpaHHO#1 TPYOKC MIOTHBIN «tttun»
M3 OPraHUYCCKOro BCHICCTBA, BO3MOXHO ABJIAIOWHHCA BHIAOH3MCHCH-
HOM IKCcTpycoMoi (puc.24.1).

1. 2. 3. 4.

KpYnHas BaKyonb

'KNeTOYHAA CTeHKa
X0391HQ

Puc.24.lpoHukHoBeHne nnasmMoauodcgopua B Knertky

pacteHun-xo3nuHa (no: Mionnep, flechcdonep, 1995).
1—MHUMCTUPOBAHHAsA 300cnopa BONU3U KNeTKM x03svHa, 2—NpukpenneHue
K KNEeTOYHOW CTEeHKe X03siMHa C NoMouwbk aaresopus, 3—npobusanune

KNETOYHOW CTEHKW, 4—NPOHUKHOBEHWE NPOTONMAacTa 300CNOPbl B KNETKY
XO35IMHa;
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[To npouecTiM 2-X yacoB, HHLIHCTHPOBAHHAs 300CMopa fnpopac-
TacT adee3opuem (annpeccopucM) — CTPYKTYpPOH, HaroMHHaroleH
pHcocky. C 11OMOLbIO AIrC30PHA OHA HIPHKPCIIACTCS K TOBEPXHOCTH
KJCTOUHOW CTCHKHM Xo3sanHa (puc.24.2). [locne npukpenneHuns
anre3opus, B HHIMCTHPOBAHHOH 300CNOPC MPOHMCXOAHT THAPOJIH3
MOJICKYJI TAHMKOTCHA. 9TO MPHUBOJAHT K PE3KOMY BO3pacTaHHIO
OCMOTHUCCKOTO JIaBJICHHA B KpyTHOI BakyonH. OHa HaYMHACT NaBUTh
Ha «UIMNY», 3a CUCT YCro MOCHCAHUN BBIXOAHT 4YEpE3 aArc3opuil u
NpOKanbiBacT KJCTOYHYI CTCHKY Xo3sHHa (puc.24.3). Yepes
obpa3oBaBllecCss OTBCPCTHC MPOTOIJIACT 300CMOPHI NICPEJHBACTCA B
KJIIETKY X03si1Ha (pHc.24.4).

[lonoOHbIH cnocod NPOHUKHOBEHHSA B KJICTKY SBJACTCS YHHKAaJb-
HOW ycpToH rasMoano(opua H HEU3BCCTCH Y IPYTHX OPraHHM3MOB.

Mepeuunnbil NAaIMoauMN

[poronnacT nnasmoanodopm/ibl, TPOHHUKLIHK CKBO3b KJICTOYHYIO
CTEHKY Xo3siHa (puc.23.2), npuobperact aMcObonaHyw ¢opmy
(pnc.23.3). OH BXOAUT B CONPHKOCHOBCHHE C NPOTOIJIACTOM XO35HHa,
M NPHUCTYNAET K OCMOTPOPHOMY NMOMIOLICHHIO IMTATENbHbIX BELIECTB.

B cBs3M ¢ napasuTHyeckHM 06pa3oM >KH3HH TIa3MOAHOPOPHAB]
YTPaTHIHN CHOCOOHOCTS K (haroTpodun'®, 1 NUTaOTCA HCKITIOYHUTENIBHO
ocMoTpodHO, HC 00pa3ys nuiieBapuTCIAbHbIX Bakyoneh. [loatomy
NPOTOIUIACT, NPOHHKLLINHA B KIETKY XO35MHa, NPEANOYTHTEIbHEE Ha3bI-
BaTb HC MHKCaMeOo#, a nia3moaHeM, HECMOTPA Ha ero nepBoHayanb-
HYI0 OHOSAACPHOCTb ¥ aMeOouaHy10 Mopdosioruto. Takum obpasom,
MHKcameObl s nnazMoanodopua BooOLIE HC XapaKTEPHBI.

Ilepeuunovui (cnopozennsiit) n1a3moO0uit NOKPLIT MHOTOCIOHHOM
000J104KOH, COCTOALICH U3 ICKTPOHHO-MIOTHOIO BELIECTBA HCH3BCC-
THOH npuponbl. XoTs HaiH4yue o0oouKH He obecrieyrBacT Ma3Mo-
AMEO MOCTOSHHOM (pOpMBI, K aMeOOMAHBIM ABHKEHHAM OH BCE JKE HE
cnocobcH. Mexay Tem, Garogaps TokaMm LMTOMNJIa3Mb! X03sHHA Yepe3
MJIa3MO/ACCMbI, MOJIO/IbIC MJ1Ia3MOAHHM MOTYT fiEpCMCLIATLCH U3 OAHOH
KJIE€TKH XO351MHa B J[PYTY10.

' J1a TOUKA IPCHHA NPIFHACTCA HC BCCMH aBTOpaMIL.
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Y BH/0B, MAPA3UTUPYIOIIIMX Ha BBICLLIKX PACTCHHUAX, ICPBUYHDIH
MAa3MOIUA, Kak [PaBuilo, (popMHPYCTCS B JICTHEC BPCMH, [10YTOMY, CTO
HHOI/(a HA3LIBAIOT WIEMHIUM NAA3MO0OUEM).

[ecpBuuHBIH Mna3zMo/jlIHA, CKOPCE BCCro, BCEINa ABAACTCH
raryioMaHbIM, T.K. CAMSHHC 00pa3yloulMX Ccro MCcpBHUHBIX 300CTIOP,
HHKOIa He HaOMoAanock. B ripouccee pocta NCpBUUHOrO Mjia3mMoau4,
€r'o /PO MPCTEPNEBACT HCCKOIBKO MHTOTHYCCKHMX ACJACHHH. B urore
IU1a3MOJAIMH CTAaHOBHTCA MHorosacpibiM (puc.23.4). [encuue saapa
OTHOCHTCH K THIY OTKPbITOrQ, PeXC NONYOTKPLITOLO (Sorosphaera)
opToMHTO3a. BaxkHol 0COOEHHOCTHIO OPTOMHTO32 1a3MoaHodopHa
SABJIACTCSA TO, YTO B XOAC HCTO AAPBILIKO OCTACTCA KOHACHCHUPOBAHHBIM.
B mcTtadaze oHO BHITATHBACTCA NEPICHAMKY/ISAPHO MIOCKOCTH AENCHHS,
M 3aTCM pacCILETUIACTCS Ha 2 JOYEPHUX AAPbILLKA. BHITAHYTOE 44pbILIKO
1 cobpaHHbie B «MeTada3Hyo MIaCTHHKY» XPOMOCOMBI CO3/At0T BME-
CTC XapaKTepHYK KpecTooOpa3Hylo cTpykrypy. [loatomy nenenue
s1pa ru1azMoano$hopu . NoSyYHIIO Ha3BaHHC KPecmoobpasiviii Mumos.
DTOT THM OPTOMHMTO3a M3BCCTECH TOJNBLKO Y MJIa3MOAHMO(OpPHA, HO H Y
HHMX OH MPOMCXOAMT TOJILKO BO BpCMs pocTa IutasMoaues. Ipu cnopy-
NAUUH T1a3MOAHO(POPHIbI OCYLLECTBAAIOT THIIMYHBIA OPTOMHTO3.

MHorokpaTHbIE J€eHHs AAEP MIa3MOiHs KaK MpaBUJIO ABJISIOT-
CSi CHHXPOHHBIMH. 3pesbifi NEpPBHYHBINA NIa3MOAHI COJCPKHT OT ye-
THIPEX 10 HECKONBLKHX NeCATKOB anep (obbiyHo - 4, 8, 16, 32 u 1.a.).

B npouecce pocTa mia3MoAHil HAYMHAET HUCTBITHIBATL HEAOCTA-
TOK NMUTATE/bHBIX BELICCTB. B CBS3M C 3THM, OH HaYMHAET BBIACAATD
B Cpe/ly BELLECTBA FOPMOHAIBHON NMPHPO/bl, KOTOPbIE BO3AEHCTBYIOT
Ha KJICTKHM X03MHa, aKTMBHPY# B HUX POCTOBbIE npouccchl. B pesynb-
TaTC, 3aPAXKCHHBIC KJICTKH MOABCPratoTcs rHNcpTpodHH, T.C. Hpe3MEPHO
YBEJIHUYMBAKOTCA B pa3Mcpax. B nopaxeHHoH TkaHH GopMHpYIOTCH
OIYXOJIH.

Ycpes HeCKOBbKO CyTOK rnocnc HHuuuposanus (y Woronina pythii
- yepc3 48 4acoB) NEPBHYHBIN M1a3MOAHH NPHCTYMNACT K CIIOPYJIALIHH.
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Tun DICTYOSTELIOPHYLES
JAMKTHOCTEIMH MYKOPOMAHBIM
Dictyostelium mucoroides Brefeld

JIMKTHOCTENIUEBBIC -
CJIM3EBUKH HE OTJIHYa-

10Tca Mopdooruyec-
KHM pa3Hoobpa3svem. B
60NbIIMHCTBC Clly4aeB
HX TJIOJIOBBIC TENa
cocToAT U3 chepuuec-
KOM roJIOBKH U TOHKOM
HOXKH. TakoB u D.
mucoroides, 0OMIBLHO
NIOAOHOCAUWMKUHN  Ha

arapM3oBaHbIX Cpe/iax B
nabopaTOpHOH KyJb-

Type. ..
x 20 \ L

Ha3Bauue «Dictyoste- \

lium» o3HavaeT «ceTya- 8
Taf HOXKa». Y npejcTa- \,”
BUTEJIEH ITOro poaa cre- < ‘,-:
Oenek rJiol0BOro TeENa "k
NCHCTBUTENILHO HMEeT ~ :"'
CETYATYK CTPYKTYPY, ( d
1HoCKONbKy 06pa3oBaH -[
CHHMIIMMHCA KJICTKaMH ="
1ICEBAOMIa3MOIHA. 1 |
x 100 ’ e
- (}
. j "
2l
W
{ A
:
L]
]
\
l



Tun PHYSAROPHYLES = MYXOMYCETES
Knacc PROTOSTELIODES

CxM30nJ1a3MOAHONCHC JIOKHOIHAOCTIOPOBLIH
Schizoplasmodiopsis pseudoendospora Olive, Martin, Soian.

Ddpemepibie 11010~
HOIICHHS YTOH 0110~
CHOPOBOI Hporocre-
JINJIBL 4ACTO NOABJIA-
I0TCH B HAILIHX Jiccax Ha
ONABLINX BCTKaX H KOPC
HOBJICHUBIX CTBOJIOB.

x 50

[Inonosoe reno Sch.
pseudoendospora coc-
TOWT W3 CJUICTBCHIION
CHOPbLl H KOPOTKOH,
HCKJIICTOUHOI HOXKKH.
Boicora 1mjojioBoro
rena  Beero 0,025mm.

x 400




LlepauuomMukca KycTucTasi, opMa KyCTHCTas

Cuopynsinust HToro sijia
HauUHNacres ¢ odpasona-
HHA  CHOPONOCHBIX
poxek” BIJIOH3MC-
HCHIIOIO I'HIOTAIUNOCA.
B monosom cocrosinmn
“POXKKNT HMCIOT BHJL
HoNynpospatnix, one-
CTAIX BCTOMCK, OKpa-
HICHIBLIX B MOJIOYMIO-
OCHBI N KCHATLI
IBCT.

x 50

Ceratiomyxa fruticulosa Schroeter. f. fruticulosa




lIpu  cospesanny
“POXKKIN CTANOBATCH
HCHPO3ZPAMILIMIT W
HOKPBLIBAIOTCS 110CTC-
HCHITO COBPCBAIONLH-
MH OJIHOCHOPOBBLIMII
IJIO;LOBLIMIT TCHAMIL.

x 100

Ha anckee “cnoponoc-
HOTO POKKR ™ 1HPH OOI,-
HIOM YBCIHIUCHII BIL-
Ll odpasyloneces
MIKPOCKOIIIUCCKIC
IL10/I0BBIC TCIA.

x 200



OO0l B L 3peibix

N0, I0HOIICINI epa-
IITOMIIKCHE HAHOMII-
HACT COMBCTIISE OCILIX
xpisamrenm. Bokpyi
PACCCSTIBE OPANIZKCBBLIC
AHOTCI UICKOMI-
nera Orbilia sp.

x 20

Llepaunomukca kycrucras, popma nopuouaHas
Ceratiomyxa fruticulosa Schroeter. f. porioides.

)ra popma epaiuio-
MIKCBE O L HHUACTCSt
M. “cnoponog-
HBIC POKKIT Yy nied
HMCIOT (pOpPATY 1V Ota-
PO MACCBE. QHONI-
HAIOHICHT  HOTOBBLIC
KL TPV TORITRORB PO L
Poria. 3.acch  Mbl
BCTPCUACMCS ¢ sRB.IC-
HIICM HCOTCHIN (pas-
\HOZRC IS He-
SPCCION COCTOSHNIT),
LK. HCpes3 THOPHON -
HYIO T CTHIO HPOXO-
HIT B CBOCN PaA3BIFTHII
KycTueras (popna
HEPATHIOMIIKC DL

x 50




Knacc ECHINOSTELIODES

IXMHOCTEJIMH MaJbli
Echinostelium minutum dBy in Rost.
Heemorps na nassa-
HEC, 2TO  CaMblil
KPYIBI 113 IXHIO0-
cresmen (o 0.5 v
BbIC. ). Bioua maccng-
Hask, 13011y Tast K BCp-
INIHC HOKKL, 1 10-
JIOBKQ POBOBLIX CHOP.
- Jlenee asoxkno ysi-
“y JCTL IO I0BOC TCJIO
HPOTOCTCIHL B, 1IMC-
I0HICC B HCCKONLKO
Pas MCHBLIIYIO BLICO-

Ty.
x 50

Hoa Mmukpockonom
BILICH BCTBSIICS
KAt Ui, ne 0o-

. pasylonuii 3amKiny-
' TYI0 CCrhb (CUIariocTi-
. SCCKIHE HPIFIAK BH-
. o O ), 1 HOBYHPO3paY-
&G ) *) HBIC CHOPBL.
\ - i
e @' x 200
NN
- ?.ﬁnr.,;-‘«“;ﬁ\f
N e
Y AR ""5%
WA Tk Ne}
. ¥
b
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Echinostelium
coelocephalum
Brooks et Keller

KNOJIOHKaA YFOil MCIIKOI
IXHHOCTCIHEIBE HMCCT
s nosoit cdepn
(OTCHO/1A Ha3Baric
BILA), 1T MAJIO UCM
OTJHIMACTCS 0T 00bI-
Hoi cuopet. Ha konon-
KC BHLE PyOnb
\ICCTA HPHKPCILICHTS
\VKC PACCCSIBIIIIXCS
cHop.

x 200

IXHMHOCTEJIMH NMYCTOroJIOBbIN

:

Knacc MIXOGASTRIODES, otpsa LICEIFORMES,

Cemeticteo lLiceaceae

Lirien BLEISIH L
HeB3pauno o0y
HIEX MCJKHC TCMITO-
KOPHUHICKBIC CHOPALI-
I TTOT BILL OTIHIE-
HACTCSH  HAJHMHCN
CHEHIION HOXKH, 11TCM,
FTO CHOPAIETHT OTKPDI-
RACTCS KPBITICHKOI (12
pororpadin Bi b cC
HPO3PAUHBLIC pa3op-
RAHNBIC Kpast).

x 50

Jlunes kpbillieYKOBasi

Licea operculata (Wing.) Martin.
OC

.
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Cemeitcteo Reticulariaceae
Tyoudepa p:xxaBas
Tubifera ferruginosa (Batsch.) Gmel.

3 ot or Jni,
cuopanrnn ryoudep
CIHBAIOTCH DOKOBLIMH
crenkanti, 1 odpasyior
SIPKO-PO3OBLIC, 110CTC-
HCHITTO OYPCIONUIC HCCB-
qoyianun. ID ferrugi-
nHOsSd OTIHNYACTCH OT
APYFIX BILIOB pojia
OTCYTCTBICM HCCBO-
KAONUUIHILHS 1 HOKKH
YEUINIA.

1 x 1

Hpn ysesmucim cra-
HOBSITCH BILHBEOT, 1=
HBIC 3A0CTPCHIILIC CHO-
patrii. odOpasytoniic
neesjlovraniii ryon-
depot.

x 20



JIMKTHAETAIMH CBHHIOBBIH
Dictydaethalium plumbeum (Schum.) Rost. in A.Lister

KpynHbic noayukoB1a-
1ibiC MCCBOYTAIIMH ITOIO
MHUKCOMMLICTa UMCIOT pas3-
1n006pa3HyI0 OKpackKy, OT
/KeJITOH 10 OJIMBKOBOH. | .
IlpeacTasiicHHas 34CChH sl
KpacHO-KOpHUYHCBAas 2 PO
¢opma HHOIA paccmar- ; T
PHUBACTCA KaK OTACHbIIbINA >
sun, D. ferrugineum Nann.- l a * )
Brem. <
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BepxHIo10 110BCPXHOCTD
liceBiOYTANUA 0oOpa3iy-
10T KPbILLICYKH OTAC/b-
HbIX CTIOPaHI'UCB, CLIIC HC
YyTPaTHBLIUX CBOCH HH-
JIMBHYQJIbIIOCTH.
x20 =

s



PeTukysipusa N0KI1eBUK
Reticularia lycoperdon Bull.

Oucnb Kpyunntii canse-
BHK, YTajn KOToporo
aocrurator 8§ ¢cM. 3a
Ourecrsimmnii cepedpu-
CTO-CCPBbIIl KOPTCKC,
ITOT MIKCOMIICT B
Jlarnnckoii Anicpuike
nassiBaloT “caca de
Luna™ “ncupaxucuue
nymbl”

1/2 nat. size

Hpn Bekpoirumn yrajins
CTAHOBSTCH BILIILI BO-
JIOCKIL HCCRBJIOKATII-
JUNUESE B PKRABO-KOPHt-
HCBAS MACCa CHOP.

1 x 1



JIukorana naapeBHasi (“BoJiube BbIMA”)

OIS CAMBEX PACHpo-
¢ FPATICHIBEX 11 3AMCTHBIX
JHEBCBIIKOB, IF3BCCTHBII
cie ¢ X VI,
Npynuwsie, jto 1.5 cm
VPASLIEEE YTOro Bl
OOPA3OBANIBE MITOXKC-
CFBOM HOJHIOCTBLIO CZHIB-
HIXCs cnopanrnes. BB
JOLOM  COCTOSIN
viasinn L. epidendrum
HMCIOT  KAPMIHHO-
POBOBYIO OKPACKY.

X 2

I pi cospesani yraum
HIKOLUIBE CTANOBATCH
CCPO-KOPITHICBLIMIL, A 11X
KOPTCRC HOKPLIBACTCSH
VICIKIINEE HCHITY K@M

x 2

Lycogala epidendrum (L.) Fr.




Cemeiicteo Cribrariaceae

Kpubpapus 30J10THCTas
Cribraria aurantiaca Schr.

24

Onuna u3 xkpynnsix (20
2mM) KpuOpapuii, 3a-
MCTIIAasi JaXe HCBO-
OpPYXCHIILIM  1J71230M
Onarosiaps 30J10THCTOH
OKPACKC CHOPAHI'HCB.

x 20

[Ipu yBesimucH1mn Xxopo-
1110 BWJIHO, YTO OCHOBA-
HHUC T'OJIOBKH oDbpa3yer
IUICHYATAS vaLICUKa, a
BCPXIIOIO  4ACTD
“ceTuarTbid NEPHILHA,
ucpe3 KOTOpbiH pacccH-
BAIOTCA CHOPDL.

x 50



ITy MCIKYK, TCMHO-
$puoIICTOBYI0O KpnOpa-
PHIO JICFKO 1HOJIYUHTb B
YCJIOBHAX “BJIaX110# Ka-
MepbI”

x 20

[Ton  MHKpPOCKOIIOM
CTAHOBHTCS BHJUIA Ya-
IICUKa CHOpPAHIHA H
OuCIlib KpPYHIDLIC, YIO-
BaTHIC Y3CIIKH “cCTua-
TOrO NCPHJLUs™

x 100

Kpubpapus ¢muojieroBas
Cribraria violacea Rex.




Kpubpapusi pewieryaras
Cribraria cancellata (Batsch.) Nann.-Brem.

27

KpuOpapus riuuHucTan
Cribraria argillacea (Pers.) Pers.

ITOT HCKIIIOYHTCIIBHO
KPacHBbIi CIM3CBHK
CTaJl CHMBOJIOM Moxy-
Hapoaxoro Kourpecca
MHKCOMMLCTOJIOrOB.
[Ipu cospesanunu cro
HCPHIHH HOJIHOCTBIO
IPCBPAILACTCS B CCTOY-
KY, KOTOPasi COCTOMT U3
HPaBHJIbHOH CUCTCMBI
HPOJIOJILIILIX H 1OlIC-
PCUHBIX HHUTCH. DTH
ocobcHHOCTH 1103BO-
s nexonya M. Ipére-
py obocoburs C. can-
cellata B ornenbub”™
post Dictyvdium Schr.

x 20

MaJio3aMCTIIbIH BH/JL,
MMCIOIIIHH CKYUCHHBbIC
KOPHUHCBATBIC CIIOPAH-
FHH, H LICIIPABUIILHYIO,
JICI'KO Pa3pyHalonyocs
CCThb HICPHJIHA.

x 20



OTpsa TRICHIIFORMES,
Cemenicteo Trichiaceae IMepuxeHa cxkatas

Perichaena depressa Libert

Cuopanrun yroii paci-
pocTpalCHIOIl nepn-
XCIHBEOOPA3YI0TCS TCCHbI-
MIE FPYHIEAMIE, B C/LaB-
SIBAsH Py pyra O0Ko-
BLINIE CTCHKAMIL HPHOO-
PCTAIOT YINHOBATYI0 (hop-
my. Hpu cospesatmn onni
OTKPBIBAIOTCH KPBLIIIC!-
Kasil, 00HaxRas s1pro-
ACHTYIO MACCY CHOP 1
KRB E LS.

x 20

Kamueunuii y nepuxen
COCTONT 113 TOHKIX
MAUIOBCTBSHILIXCSE HITTCIT,
HOKPBITHIX KM 1
oopo; aBouramir. Biguin
TAK/KC OKPYHIBIC MCJIKO-
OOPOJIABHATHIC CHOPDL.

x 200




Apuupusi 00OHaXKeHHas!
Arcyria denudata (L.) Wetst.

v

’

o
' ¥

IHInpoxo pacupocrpa-
HCHEBIE. THIOBOI BN
APIIPHIL, OTANYA10-
HUHICs SIPRO-Nypnyp-
HOI OKPACKOIT 111010~
BLIX T¢I XOPOHIO BILUIA
HOKKD € IJIOCKOI
GAMICUKOI, 1T HPHKPCI-
JICHIAN K ST OBUILIAA
NEICCA KBS,

x 20

Ho U MBKPOCKOHOM BIJL-
HBE T KA EUI,
00ILILIO  ABACTOMO-
SUPYIONUIC, 1 HOKPbI-
THIC HITHIKAMH,

o 200



Apuupus cepasi
Arcyria cinerea (Bull.) Pers.

JTOT BILL MACTO pasBi-
RACTCH 1A JICPHINAX MXQ

VCHOBHAX “BIAKION
kamepnl Ero oriman-
LCJILAs uepra - Ocas
LTI CCPOBATAs, TUENNLL-
PHUCCKAN CCTOUKA Ka-
T,

x 20

Apuupus 3aMedyaTeSibHas

Arcyria insignis Kalchbr.
OQucenn Kpacnsbiii B,
oopasylonuii xapak-
ICPHBIC “POSCTRNT Kap-
MHITTO-PO3OBLIX CHO-
panrics.

x 20




Apuupusi NOHUKAKIAS
Arcyria obvellata (Oeder) Onsberg.

Apumnpus A0J0KOBHIHANA
Arcyria pomiformis (Leers) Rost.

O 13 CaMbIX KpyHibIX
I OOLIHIBIX apiupii.
¢ Oncaumo-kenrie cno-
panrig oopasyloT rpyn-
L BLICOTOI J1o 1.2 eMm.
[Hocne cospesans, ka-
UL OTACHACTCS
OT UAHICUKH, 1 Pa3o-
CHTCH BCTPOM HOA00HO
“Hepekarn-noiaeT pac-
CCHBAN CHOPDL.

x 4

A 1o HANPOTHE,
OUCHL MCIIKAH APIIIPIS.
Onaomuacres cgep-
qeckoli popmoii cero-
UKIE KOS 1 e
1IYOOKOI. MaO3aMeT-
HOI SaIICUKOIL.

x 50



Oucnp xapakrepuniii,
JICFKO OTJIHYUHMbBIT B
OOpasycCT CCTuarThic HK3-
MO/LHOKAPHbI SPKO-AKCII-
Toro nsera. Biuo, kak
UCPCS TPCHLIL IICHU-
TOro nepiust npodonBsa-
CTCH Kah igii

x 20

i kammunmms y /1
serpula ykpamcnbi cii-
PUILIBIMIL YTOJIICHII-
AMIL 1 IONNIKaMi, a
CHOPBI KPYHnoi
CCTOUKOII.

I'emuTpuxus yepBeoOpazHasi
Hemitrichia serpula (Scop.) Rost. in A.Lister
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I'emuTpuxus OyJaBoBHaHasA
Hemitrichia clavata (Pers.) Rost. in Fuckel

MeTraTpuxmusi OCHHas
Metatrichia vesparium (Basch.) Nann.-Brem.

ra reMirTpHXns orTim-
HACTCH 1YOOKOI, BO-
POHKOBIUION yaie-
UKOI1, B KOTOPOIii pacno-
JOARCHA CCTh KAMLUIM-
st Taxoii oGk coim-
AKact ¢ ¢ HCKOTOPLIMI
APIHPHSAMIL.

x 20

DTOT BILTHOIVHUECBOC
RUSBANIIC 1F3-30 CXOICTRA
IO TOBBIX TCH € OCHIBIM
raesonm. Cropanenn,
coOpannbic na odmeii
HOKKC, B MOJOIOM
COCTOSNNI 3AKPLIThI
KPLUNCUKaMIL,

x 20



Tpi cospeBanim Kpbi-
IIEUKa OTOPACLIBACTCS,
1 CCTh KauMUIHIHS
pacupasiscres 110)100-
110 PYXHHC, PACCCH-
Bas ClIOPbI.

x 20

Kannnnunnii - mcera-
TPUXHIT HOKPLIT JUIHIE-
HBLIMIL HITHAME

x 200




Tpuxus U3MeHUYHBas
Trichia varia (Pers.) Pers.

: ot
"' J ‘J ?B
Y Ee -
o -l 4 :t‘ -~

“ITOT BHJL BHCHINC HC-
OTJAHUHM OT PRI JPYTHX
TpuXnii, Takke obpazy-
IONNX cKomictst ce-
PHUCCKNX, 30J0THCTO-
KCHTBHIX CHOPAHINCE.

x 20

Jinmns oyt Mukpo-
CKOIIOM  CTanoBATCH
BILUEL] WIATCPDLI, YKPa-
ICHLIC ABymst ¢iado-
JAKPYUCHIIBIMIT CHIpa-
JAMM Y TOJICHII
xapakrepnas ocoden-
nocrs 17 varia.

x 200



JTa pacupocTpalcinas
FPUXNHS TAKKC TPYAHO
OTJIHUHMA OT JIPYIHX
npecrasiresci poja o6¢3
HCHOJIL30BANNS MHKPO-
CKOHAL.

x 20

Hpn ysesmuctim sujuin
XAPAKTCPHBIC HPIBHAKN
BHJIA  KPYHIOCCTUATHLIC
CHOPLE B I'YCTBIC PsiJibl
CHHPUIBLHBIX YTOIICIHHIT
Ha “yiaTepax.

x 200

Tpuxus coroBasi
Trichia favoginea (Batsch.) Pers.




Tpuxusi oOMaHuYuBas
Trichia decipiens (Pers.) Macbr.

Tpuxus mwepumanas
Trichia scabra Rost.

Cuopaurum yToro suaa
[IPH CO3PCBAliHH OTKPbI-
BAlOTCS KPbIILICUKAMH,
BbicBOOOX/1as Maccy
cinop u snarep. Ha
dpororpadpun cnopni
yXC pacccsiiuchb, H
COXPAaHHMIIHUCH JIHWB
nycroic crebesbuaTbie
YALLCYKH CHOPAHIHCB.

x 20

“Yra TPHXHA HacTo odpa-
3yCT 11a MCPTBOM JIpCBe-
cuHe obmupubnic ckor-
JCHHA  30JIOTHCTO-
XKCIHTBIX CHOpOHOILC-
HHH.

x 2



Ceprucckne cnopan-
rud T, scabra rpyuno
oHUHMBI OT T2 varia 1
I favoginca.

x 20

[Tojw MmUKpOCKOIOM 3a-
MCTHBI OTIIHUHTCIBHBIC
YCPTHL HTOIO BHJlaA
MCJIKOCCTUATBLIC CHOPBI H
MiaTepa, HOKpbLITas,
KPOMC  ClHpaJiblIbiX
YTOJUICHHIT, MCIKUMH
ILIHITHKaMIL.

x 200




Tpuxus rpo3ageBHaHasi
Trichia botrytis (Gmel.) Pers.

3TOT BU1 JICTKO OTJIMYUM
Onaronaps HaJlHYHIO
JUIMHHOH TEMHO-KOPHY-
HCBOH HOXKH M XKCJTbIX
NPOXHJIOK Ha KOPHYHE-
BOM MCPH/IMH.

x 20

= [1pn BCkpbITHH CIOPAH-
' rua BbICBODOX/1aCTCA
KOPHYHCBATO-)KC/ThIH
KanuwuliMLUMH H OBaJib-
HbBIC CIIOPbI.

x 40




Otpsin PHISARIFORMES,
Cemeinicteo Physaraceae Du3apym 3ejieHbIi

Physarum viride (Bull.) Pers.

[Mnonosbic Tena ¢pusa-
PYMOB OuCHb Pa311000-
pasubl 110 popMec U OK-
packe. Ph. viride ornn-
4acres OT JIPYIHX BUIOB
poJsia 6aarosaps 3encHo-
BATO-XCJITOH OKPACKC
nepuans. On uacro
obpasycr obmunpunic
KOJJIOHHH, BHJIHMBIC
HCBOOPYXCHIIBLIM 1714-
30M Onarojlaps Mioro-
YHCHICHIIOCTH 1I0JIOBBIX
TCIL

x 20

Pu3apyMm IAPOHOCHBIH
Physarum globuliferum (Bull.) Pers.

DTOT BIJL OTIHUACTCH
YIUIIICTIION OCHOH 10XK-
KOIi, CIUILIIO HpONKTAI-
HOI COJISIMIT KIS,

x 20



Pduzapym oOMaH4YMBbIH
Physarum decipiens Curt.
O;uine 13 pisapyson,
OOPASVIOHUIN TE3NMO-
anokapusk. Hepn i
BILTA HIIKPYC-
FHPOBAIE KPY BN
AEBINEEE PPREY. NI

x 40

bajamus KancyJioHocHas
Badhamia capsulifera (Bull.) Berk.

bHeTOCHCKILIC ORPYIE-
ILIC CHOPAIEIE Y1010
BIL L UC 1O HORPBIBIOT
- " KOPY HOB HCTHILIN ICPC-
Bhes. O Py BIL1IOB
Yopoaa Bocapsulifera
OHPIICTCS 1CM 10 ¢eC
CHOPBLI OOPABVIOT HLI0 |-

S peran b0 20 i

x 10




Jleokapn xpynkuu
Leocarpus fragilis (Dicks.) Rost.

Ouci xapaxrepiiniii BiL
o0paATHOSTTNCBIIBIC
CHOPANTIN KOTOPOIO
HOKPBLITHE OJICCTsnmm
XPHHICBATBLIM HCPILUICM.
[Hoxkka npe;icrasuscr
co00ii neooparicnoe
HPOAOIAKCHNC FHIO-
TAUUHOCA.

x 20

Kparepuii 6es1010/10BbIji
Craterium leucocephalum (Pers.) Ditmar

Coopanrim y kparepics
OFRPLIBAIOTCH KPLIICH-
KOil, nocse oriachacnns
KOTOPOIi OCTacTes va-
IICURA, 3aHOJCHas
YCpHOIl Maccoii cniop ¢
OCHBINIL Y3CHKAMI K-
U, C leucoce-
phalum ovivacres or
JAPYFHX  BILIOB  poJla
OKPACKOIT CHOPANTIICE,
OCIIBIX B BCPXNCTH wacTh
I KOPHYUNCBBLIX Y OCHO-
BAIA.

x 20



@yauro cenTUpPOBaHIbIN,

Pa3HOBUAHOCTb CENTUPOBAHHAA
Fuligo septica (L.) Wigg. var. septica

< . - ’ O w3 caMbix
KPYHHBLIX 11 I3BCCTHBLIX
C:HIBCBHKORB, 00Patylo-
nui CepoBaTo-0CibIC
yraamn oo 200 oM
HIPHIOIL.

1/2 nat. size

.

@yauro cenTUPOBAHHBIH, PA3HOBH/INOCTD KeJITasi
] igq. var. flava Pers.

He menee pacnpocrpa-
HCHIIOH SIBJISCTCH 1 KL=
Tas pasnosianocts F
septica, NMCIONLAs, KaK
HPaBIJIO, HCCKOIBLKO
MCHBIIC PA3MCPb.

1 x 1




Cemeiicteo Didymiaceae

Ormanreasnas uepra
YOO BILIA  YINIOHICH-
HBIC, JUHICKOBI,TILIC CHO-
Panrin. pacHoNoOKCH-
HBIC 11 UIIITIOI KOpHt-
neoii HoxKe. CKBO3HL
Fpentinb 00bI3BCCT-
BACHHOFO HCPIL IS BIL-
I T Macea cnop i
KU,

x 20

I'nnorammoc y syroro
BILLL OOPA3YCT 00bI3-
BCCIRICHYIO THICHOURY.
I3 HeHIrpa  KoOTopoi
HOANHMACTCH HOKKA.
[Hocue, mss sakanan-
BACTCH LHCKOBILLNOI
KOJIONBKOI (na oro B
HCHTPC 1 CHPaBa). KOTO-
PYIO OKPYARICT CHCTCMA
AL IS, HOKPbLITas
SCPINCTBIN HCPILTICM.
[Ipn cospesannn, cno-
ponocHas FoloBKa ac-
TO OFICHACTCS. OCTABJINAA
na cyOcrpare Jimmn
HOKKY. yBCHUANNYIO
KO;1I0HKOI (na ¢oro
C.IcBa).

x 20

JAMaAuMHUN HOI'TeBJAHBLIN
Didymium clavus (Alb. et Schw.) Rab.

JAnauMui yemynuaTbii
Didymium squamulosum (Alb. et Schw.) Fr.




Komarpuxa uepHas
Comatricha nigra (Pers.) Schroeter.
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Komarpuxa KpacuBeHbKas
Comatricha pulchella (Bab. et Berk.) Rost.

Xapakrepusycres cpas-
HITCHLIO KPYHIBLIMI
pasmepamil (10 8 MM) H
ucpHbIMIL, HINCBIA-
HLIMIE cnopanrnsimi. Ha
(pororpadmn npescrae-
JICH MOJIOJIOI CHOPAaH-
I'HIL HOKPLITHLIT OJICCTS-
HUIM, CHIE 1IC PA3PYHICH-
HBIM HCPILTICAL

x 20

“YTOT BIJLOTIHIMAIOT -
JHILIPHYCCKNIC KPacho-
BATO-KOPHUICBBIC CHO-
PANTHI HA KOPOTKNX
noxKKax. Bivuaiornas
CHCTCMA Katuuiimg,
JMCHNas,  AakKo,
HOBCPXHOCTHOI CCTOY-
K.

x 20



DTOT BHJL JUIMTCIILHOC
BpPCMS PACCMaTPHBAJICH
B cocrasc pona Coma-
tricha, onnako 3arcm
Obl BhILICCC OTTY/IA
H.E.Hanncuroii-bpe-
MCKaMIl € yUCTOM CTpy-
KTYpPbl HOXKI H Kani-
s, Or pyrix Biyios
pona Stemonitopsis,
S.tvphina ornuuacres
JIOJTO COXPAHATIONIHMCH
HCPIJIICM € MCTaJUIN-
UCCKHM DJICCKOM.

x 20

CTeMOHHTONCHUC POro30BHAHBIN
Stemonitopsis typhina (Wiggers) Nann.-Brem.

CtemoHapusi AJIMHHAsA

Stemonaria longa (Peck.) Nann.-Brem., Scharma, Yamam.

[Ipn B31msjic nesoopy-
KCHIIBIM 1J1A30M, YTOT
nirepecibiii BHJL He
BCCIJIA JICTKO OTIHYHTH OT
KPYHIBIX HPCCTABU-
Tencii poja Stemonitis,
TaKNX Kak S.fusca win
S.splendens. Jlmun npn
YBCIIHUCHHH CTaNOBUTCH
BHJLIIA ClICIHHUCcCKan
CTPYKTYpa KaltHuIHIts,
JIHIICIHIONO 110BCPX1I0-
CTHOIT CCTH H COCTOSALIIC-
I'0 H3 HCMHOTIOMHCIICH-
HBIX HIITCH, OTXOMAX
OT KOJIONKH.

x 50
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Cumbutokapn BsJIbIA
Symphytocarpus flaccidus (A.Lister) Nann.-Brem.

Cremonutuc Oypbii
Stemonitis fusca Roth.

v¥\-
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e

Cuooponomenus Hroro
BILIA  HANOMNNIAIOT
CIHNIICCS CHOPANTHHA
KPYHHBIX CTCMOINITH-
COB, TaKnx kak S.splen-
dens, K KOTOPOMY YTOT
BILUHCKORQ OTHOCIUIN B
PANTe PasHoOBIJINOCTH.
Onnako  acrajannoc
paceMoTpenne noka-
IHIBACT OTCYTCTBIC 10-
BCPXHOCTHOI CCTH CHO-
ParneB i nx CHansnne B
HCCBJOYTANIIN.

x |

CaMbiil 13BCCTHBLIL. HO
OTHIONL e CaMblH
OOBLIINBLIT B CTCMOMI-
THeos. OQnnuacres cpa-
BHIFFCIBHO KPYHIBIMH
passepanmi (10 2 ¢
BLIC.). TCMNO-0YpOH
OKPACKOI 11 CCTUATHLIMH
CHOPAMIL.

X 2



CTeMOHUTHC KpPacUBbIH
Stemonitis splendens Rost.

73|

IPOT CaMblil KPYIIBIT 113 CTCMOINITHCOB, JOCTHIAIONMMNIT 2.5 ¢\ B BLICOTY 1)
OOPABYIONUIT MOHWIBIC PACKILUICTBIC YUK CHOPANTHCE.

x 1,5



[lyuku cnopaHrues
S.splendens wacto
00pa3yloT KOJIOHHH,
JIOCTHIAIOLINC HHOTZIA
40 cm B iameTpe.

1/4 nat. size

Heemorps na rimanr-
CKHC PA3MCPBI 11 Xapak-
Tepibiii 00nuk, S.splen-
dens MOXCT ObITh TOUHO
HacurTudupoBaH
TOJBLKO € HCHOJIbL30BA-
HICM  MHKPOCKOINA.
Hpn ysBesnucnnn cra-
HOBHTCS BHJICH TONKHH
crebenn kononku, eé
MCJIKHC HCPIILIC BCTBH H
oucib Kpynubic (Jio 100
MKM) SIUCIKH 110BCPX-
IHOCTHOH CCTOYKH CIIO-
paurus. HMmcnHO
pa3Mcpbl CCTOMKH H
ABJISAIOTCH  IJIABHOM
OTJIHUMTCIILHOI YCpPTOH
S.splendens

x 20



Meiikue BHJIBI CTCMO-
HHTHCOB IIPAKTHUCCKH
HCBO3ZMOXKHO padJin-
4uTh 63 MHKpPOCKOI11A.
S.pallida ornuuaior
H3BHJIMCTBLIC, C IUICH-
YATBIMH YTOJIIICHH-
MM, BCTBH KOJIOHKH,
MCJIKHC HIHIIOBATBLIC
cHopsl H OJIC)IHOKO-
pHunCBas  OKpacka
CHOPALIHS.

x 40

Ot 13 caMbiX pacipo-
CTpalCHIbLIX BIJIOB CTC-
MOIIHTHCOR, JIOBOJILHO
Kpyuusiii (10 1.5 ¢cm
BbIC.), 110 1IC BCCI/la
WCHTHGHIHPYCMDBIH
0c3 mukpockona. Ero
OTJIHUAIOT TOHKHC, 11ps-

bIC BCTBH KOJIOHKH, H

CJIKHC JIJIKHC CHOPbI.

x 40

CreMoHUTHC OJIeAHBIH
Stemonitis pallida Wing. in Macbr.
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CTEeMOHMTHC OCEHOCHBIH
Stemonitis axifera (Bull.) Macbr.

XA

77




Tun PLASMODIOPHOROPHYLES
BopoHvHa MHOrouUMCTOBas

Woronina polycystis Cornu
paycy. Pon Woronina, na3Bau-

HbiH B 4ECTb NCPBOOT-
KpbIBaTEA M1a3MOAHO-
¢opna M.C.Boponusa,
JUIMTCJIbHOC BpEMs pac-
CMaTpHBaJICA Kak Npea-
CTaBUTEIb JIOXKHBIX MPH-
60B - comuuecroB. OnHa-
KO JTO - THIHYHas U1a3-
Moanodgopuaa, napa-
SUTHPYIOLLLAS Ha BOAHBIX
I'CTCPOKOHTAX.

Ha ¢ororpadmun Buaen
c¢ nepBHYHbIA naa3-
MOAHH (HWXE) U cno-
pPaHrHoocopyc (BblLLE)
B KJICTKax OpraHu3mMa-
X03HHa. XOpoLlo BH-
Hbl YCTbS JIOJICK CIIOpaH-
ruocopyca.

x 200

IMnazmMonuodopa KanycTHan
Plasmodiophora bassicae Woronin
‘ , =" o™ B 710 - CaMblif H3BCCTHBIH
/i f , 5 J | NPCACTaBUTEb IUIA3MO-

_ T .  nnodopoBLIX ClHU3C-
f i Pl 0 BHKOB, OTKPbITbIH CLUE B

Ly Javast XIXB. u naBuInii Ha3Ba-

Huc Bcew rpynne. Ha
¢otorpapuu BHAHBI
\ runcpTpo¢dHpoBaHHbIE
KJICTKH KOPHS KarycCThl,
3aMno0JIHCHHbIE MaCCOM

LUMCT M1a3MOAHO(OPBI.

x 200




MEPBAA PACCEJIMTENIbHAA CTAOQNA

Cnopynanus - 3oocnoporeses

[Ipouecc cnopynsauMu HAYHHACTCA C CHHXPOHHOTO, HC KPCCTO00-
pa3Horo AeneHus agep nnasmMoaus. OJHOBPCMEHHO, B LMTOILIa3MeE
dopMHpYIOTCS My3BIPpbKH, KOTOPbIC OKPYXXKaloT 00pa30BaBLUHCCS A4pa,
1 3aT€M CJIMBAIOTCS, pa3Aeiisas NPOTOMIIACT MUIA3MOAHS Ha HCCKOJILKO
OAHOSAEPHBIX YYacTKOB - donek. [locnenHue cTaHOBATCA CIOPOTCH-
HBIMU KJleTKaMH. Pacnagasch Ha ONBKH MIa3MOLHH CTAHOBUTCA TLIO-
JOBbIM TEJIOM - cnopanzuocopycom (puc.23.5 n 25.1.6). o HekoTOpbIM
JAHHBIM , [1JIa3MOAHIH MOXKET MPCBPALLATHCA B CTIOPAHTHOCOPYC HC 11€-
nukoM. [Ipu 3TOM OH 00Opa3yeT BhINAYNBAHHS, KOTOPbIE BBICTYTAOT 3a
npeaenbl KIeTkH HHQUUHPOBAHHOTO PAacTEHMs M MpEBpallaloTCcs B
cropaHruocopychbl. OfHako, B O0JIBIIHHCTBE CITy4Ya€eB CIIOPaHrHOCOPYC
o6pa3y1oTcs rojiokaprnuyecku, T.c. B ero GOpMUPOBAHHH Y4YacTBYET
BECh NMPOTOIUIACT [Ia3MOAMA.

Slmpa nonek crnopaHruocopyca MOABCPraioTcs ABYM - UCTBIPEM
nocjieqoBaTeJbHBIM MHTOTHYCCKHM JAcCieHHAM. B pesyinrerare, B
KaXaoi noneske odpasyercs 4-12 emopuunsix 300cnop (puc.23.6).
[Tpouecc o6pa3zoBaHus 300CNOp HA3bIBAKOT 300CROPOZENEIOM.

300cnops! 06BIYHO MOKHAAIOT OKpYKatOUUe Ux 0060nouky (kne-
TOYHYK CTEHKY X03sHHa M 000JI04YKYy AONBKH CIIOpAaHrHOCOpyca) ue-
pe3 creuHanbHble BBIBOJHBIE OTBEPCTHSA, KOTOpbIC 00pa3yeT KieTKa-
nonbska. OmHaKo, HepeAKo BLICBOOOXACHHE 300CTIOP NPOHCXOAHT TOJIb-
KO I10CJIe pa3pylleHHs UIIH pa3JIoKCHHS OKpY X aIOWMX 00010UCK.

BropuuHbie 300cniopsl MOpGOIOrHYeCKH HCOTITHYHUMBI OT NEPBHY-
HBIX (puc.23.7). OHM NPOHMKAKT B KJIETKH OpraHM3Ma-XO03sHHa,
npobuBas 06OJIOUKY KIIETKH C NOMOUIBIO «LLHIIa» H Aar0T Ha4ano HOBLIM
MEPBHYHBIM T1a3MOAUAM. B TeueHHe 0JHOro cC30Ha ITOT LIMKJI MOXKET
MIOBTOPHUTLCA AECATKH pas.

OnHako, ¥ BTOpHYHbIE 300CIOPbI, H ICPBHYHLIE [1JIa3MOAHH CIO-
coOHBI BCTymnarb Ha aJILTCPHATHBHBIA MYTb pPa3BHTHSA, NICPCXOAs B
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LIMCTOTCHHYIO (ha3y »KM3HCHHOTO UMKJa. JTOT MNepexo/t 00yciosaeH
NPOTCKAaHHUEM [10JI0BOTO NpoLecca.

ULMNCTOTEHHAAd & A3A

Hassannc 37o#i (ha3bl cBA3aHHO C TEM, YTO OHA 3ascpuiacTcs 00-

pa30BaHUCM LHUCT. BknrouaeT BTOpylo TpOQHYCCKYIO0 H BTOpPYHO pac-
CCIUTENILHYIO CTaAHH.

BTOPAA TPOPUHECKAA CTAANA

Monoson mponecc

[Nonoeoii npouecc y nnazmoguodopua U3yUucH HCAOCTATOUHO.
Camo cro cyiecTBoBaHHE B OONBLUMHCTBC Cly4acB HC AOKa3aHO, a
JIMLUB MpeArojaraeTcs Ha OCHOBAaHHH KOCBCHHBIX NaHHbIX'®. B TO xe
BPEMSl, 3TOT THIT pa3MHOXXCHHSA BUAHMO HUTPAcT OCHb BaXKHYIO POJIL B
YXM3HEHHOM LIMKJIE [U1a3MOAHO(POPOBbIX CITU3CBUKOB.

Y pa3HbIX NPEACTABUTCIICH IPYINIbl, @ BO3MOXHO H B Mpeaciax
OJHOro BH/1a BO3MOXHBbI ABE GOpMbI NOJIOBOrO Npouecea

H3zorameroramus. BropHuHbi€ 300CNOpPBI, B OTIHUMC OT [ICPBHY-
HbIX, MOTYT UI'pPaTh poib ramer. B npouecce konynaudu UX NpoToria-
CThI ciinBaroTcs (puc.23.8), HO OObEAHHCHHC AUCP HC NPOHCXOAMT. B
pe3yasrate oOpa3yercs AByslepHas 300Cropa, Hecyuias 4 KryrHuka
(p1c.23.9). OHa HHPHUHPYCT KICTKY XO3HMHa XapaKTCPHbIM U1 Ma3-
mMoaHodopua cnocodom, ¢ nomolibio «imna» (puc.23.10).

Uzoxonoramus. OkazaBiunch BHYTPH OHOM KJICTKH XO35iMHA, nep-
BHYHBIC MJIa3MOJHHH, BCPOATHO, CIIOCOOHBI CJIMBATLCA, OCYILCCTBIIAA,
TaKMM 00pa3oM, XOJIOraMHbli NoJI0BOH npouecc (puc.23.12).

'* CoBpeMeHIIbIC MPEACTABACHHA O (pOpMaxX MONOBOTO MNpollccca naasmMoanodopua
pa3paboranbt I.C.Hurpemom n H.Tommepanom (Ingram, Tommerup, 1972 1 ap.).
BK/IOYAIOT HE TONBLKO HAOMIONCHIIA, HO H YMO3IPHTENbHBIC 3aKiioucHHa. Tak,
H30XO0MOraMHA, aBTOTAMHA 11 IHKAPHOTHUCCKas OpPraHilallis TAMI0Ma (CM. HIKe) Y
1a3Mo/o(OpHA HHKOT/IA HC HabMIOLWTIHC, HO 1IX cytiiccTBoBaHIe | THrpeM it Tome-
pail /10Ka3aaH Ha OCHOBAHHH H3YUCHIIA IPYTHX CTa/Ni XKH3IHCHHOTO 1IKAA.
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B pesynbrare CiIMsiHUs BIOPHUHBIX 300CHOP WIH NEPBHUUHBIX [171a3-
MOAHcB 00pasyeTcs KieTKa, Hecylias ICHCTHUYCCKH-Pa3HOKAYCCTBCH-
Hbl€ aapa. CAHAHUC HTHX AJCP, BUAHUMO, NPOHCXOAHT HC Cpa3y, U ANH-
TCJILHOC BPEMs OHH COXPAHSAIOT rarnjoH/JHOC COCTOSHHC H AciATCA
nyrem Kpccroobpa3zHoro MHTo3a. B pesynsrate obpasyctcsi MHOTO-
AACPHBIH 11a3MOAMiE, coAacp XaluMH sapa ABYX THNOB, T.C.
ouxkapuomuyeckuit (puc.23.11). B npoTHBONoNoKHOCTE ranjioH/iHoMy
MCPBHYHOMY [JIa3MO/IHI0, THKAPHOTHUYCCKHH MIasMOAHH Ha3bIBAIOT
8MOPUYNBIM VI WUCMO2ENNBIM.

Bropuunbin nnasmopaum

Xu3HcaearcabHOCTL BTOPHYHOTO MIAa3MOAHS MAJIO UCM OTJIHU-
YaeTcs OT NepBHYHOrO. YUHCII0 sicp B HCM TaKXC yBCTHUHBACTCs Ona-
roaps kpectoobpasHoMy MHTO3y. OH Tak)KC MHTaETCa OCMOTPOGdHO,
H TOXE BBIACIACT FOPMOHOTNIOI00OHBIC BELICCTBA /111 aKTHBALIMH POCTa
KJICTKH-XO3sHHa. Y BMAOB, Napa3sHTHPYIOLIMX HA BHICILIMX PACTCHHAX,
BTOPHYHBIE 11J1a3MO/IMH, KaK NPaBHJI0, (POPMHUPYIOTCA B KOHIIC OCCHH, H
O3TOMY HX WHOTAA HAa3bIBAKOT (GUMHNMU NIIAZMOOUAMUY.

3UMHHIH NIa3MO/IMH YacTO OTAHYACTCS OT JICTHCrO Gonec Kkpyi-
HBIMH pa3MEpPaMH, U, HHOTA, NOKATH3aUHCH B OpraH13Me-xo3sHHC. Tak,
y npeacraBuTeici poaoB Plasmodiophora w Ligniera nepBHYHBbIC
TUIa3MOAMH JIOKATH30BAHb! B KJICTKaX KOPHEBBIX BOJIOCKOB, a BTOpHY-
HbIE I1a3MO/IUH - B KJIETKaX NEpBHUYHOM KOPb! KOPHS, TIC OHH BBI3bIBAIOT
00pa3zoBaHHE TFHraHTCKHUX onyxoncii. O/HaKo, MaBHbIM OTJIHYHEM
BTOPHUHBIX MJIa3MOJHUCB SBJIIETCA BCC XKC MX AHKAPHUOTHUHOCTD.

Auvnanoupusauun

HensBecrtHo, KaK 40Jr0 BTOPHUHBIi M1a3MOAHH COXPAHACT CBOC
JHKapHOTHUCCKOC cOocTossHHE. OQHAKO B MTOIC Cro f/pa CJIHBAaKOTCS
ApYT C ApyroM, T.€. OCYLLECTBIAIOT KapHoramuio. BropuuHsiil nnas-
MOJAMIA CTAaHOBHUTCA JMIIONIAHBIM (pHc.23.13).

OcracTcs Hel0Ka3aHHBIM, UYTO KapHOraMHs BCCraa NMpPOHCXOAMUT
TOJILKO MEX/ly FTCHCTHYECKH-pa3HOKAYCCTBEHHbIMH dapaMu. BnonHe
BO3MOXHO W CIIMAHUC HACHTHYHBIX AJICP, NPHUCM JTO 11POLICCC MOXKCT
MPOMCXOAHMTH KaK B MCPBHYHOM, TaK H BO BTOPIIYHOM nina3Monuu. [pn
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ITOM [ICPBHYHBIH ANA3MOAMN JNHIJIOHUAH3UPYCTCH, MHHYSH
AHKAPHOTHYECKYH CTa/IHI0. B 7TOM cllyyac MOXHO 1'0BOPHTBH O
ABTO'AMUH, T.C. CAMOOIUIONOTBOPCHHH. ABToraMus Morsia Ob! paccMma-
TPHBATLCA KaK TPCThHI THII NIOJI0BOTO NpoLEcca Nna3MoMoopHA, HO
CC CYIUCCTBOBAHHE Y HHUX OCTAETCA HCMOATBECPKACHHBIM.

Tak HJIH HHaUC, UUCTOTEHHBIN T1a3MO/IHH CTAHOBHTCS JIUITJIOHA-
HbiM. Bckope OH npekpatiacT poCcT W NCPEXOAUT K CIOPYJIALHH. ITO
MPOHCXOAMUT NpUMcpHO Ycpes 30-36 yacoB nocne cro NpOHHKHOBCHHS
B KJICTKY XO35IHHA.

BTOPAA PACCEJIMTENIBHAA CTAONA

Cnopynauua - yucroreHes

Havano cnopynsauuu AHNIOHAHOIO [J1a3MO/IHA CBA3aHO C MeHo-
THYECKHM AclcHHCM cro saaep (puc.23.14.). UmcHHO 0OHapyxeHue
Mei03a y O0JIBILIMHCTBA M1a3M0AH0(OPH 3aCTABMSCT NPCANONOKHUTD
Hanu4ue y HUX TOH WKW MHON GOPMBI NMOJIOBOIO [poliecca, Jaxe €CIIH
3TO ABJICHHE HCIIOCPEACTBCHHO HC Habnionaercs.

Mciio3 y inasmoanodhopua THIHYHBIA 118 9YKapHOTOB. Y MHO-
rHX BHAOB OOHapy)CH CHHaNTOHCMaIbHBIA KOMIuickc. B mpodase
Meii03a s/ipa NpecTaroT ObITh BUAHLI B CBCTOBOH MHKPOCKOII, NO3TOMY
B paHHHX paboTax ITOT ITall pacCCMaTPHBANH Kak «OC3bAAEPHYIO» CTa-
[HUI0 Pa3BUTHA I1a3MOAHS.

[Mocne npoxoxaeHus McHO3a BCC spa IN1a3MOAHUsl CTAHOBATCSA
rarIOHJAHBIMH, NPpHUYEM YacTb UX (0kono 15%) cpa3y e AcreHCpHpPYET.
Bokpyr ka)xaoro U3 OCTaBLUIMXCS FafJIONAHBIX AAEP NPOHUCXOAUT 000-
cobneHMe yuacTka uMTomasMel. Beckope miasmonui pacnagaercs Ha
OJIHOS/ICPHBIC MPOTOIUIACThE, Ha3bIBaCMbIC Jnepeudamu (puc.23.15).
SHCpruap! ABIAKIOTCS CIIOPOrCHHBLIMH KicTkaMH. [1o Mepc co3peBaHHus,
OHH TMOKPbIBAKOTCA TONACTOH 00010UKOH 1 006pasyloT yucmbl HAH no-
KoAwuecs cnopol - KICTKH, CiyXallHe A5 pacnpOCTpPaHCHHA H
ICPCHECCHHA HeONaronpHATHbIX ycnoBHH (puc.23.17). Obonovka LHCT
JBYX- HJIH ueTbipeXciioHas, concpxHT xuTuH. [Ipouecc obpazoaHus
MOKOAIMXCA CTIIOP Ha3bIBAKOT Yucmocenezom. OH 3aBcpLIacTCs uepe3
54-72 vyaca nocyie NPOHHKHOBCHMSA UIA3MOHUA B KJIIETKY XO3sHHa.
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Yepes 7-10 aueit nocsic 3aBEpLUCHHS LHCTOICHE3a, AP0 LHCTh
APCTCPICBACT MHTOTHUYECKOE ACIACHHC C 0Opa3OBaHHEM JIBYX JOMCP-
HHUX si)iep. Beckope, 0AHO U3 HUX IEMCHCPHPYCT, U LIUCTA ONATh CTAHO-
BHTCs OIHOAJIEPHOM. 3HAUCHHC ITOrO Npolccca HCU3BCCTHO.

Kak rnipaBusio, OaHH 1J1a3MOAMH pacnallaeTcs Ha HCCKOJIBKO Jic-
CATKOB 1IUCT, KOTOPbIC MOTYT ObITh COOpaHb! B CTPYKTYPbl JIBYX THIIOB:

1.Maccor cnop npcactapngioT cobo rpynnbl OTACHbHBIX,
HECBA3aHHBIX CIIOP, MPOHCXOAAIIHX H3 OAHOro nnasMoausi. OHu
COXpaHAIOT MOP(GONOTHUYECKYIO LICIOCTHOCTh TONAbKO HaXoAiCh B
KJICTKC X03sHHa. [1pH 3TOM, K/1eTOuHas CTCHKa X03A1Ha ()YHKUHOHHPYCT
B KauccTBC «000104KH» cnnopoBor Macchl. Kak Tonbko 3ta o60nouka
pa3pyllaeTcs, Macca paclajfacTcs Ha OTAC/IbHbIE Copbl. Takoi THN
CNIOPOHOLLICHHS XapakTepcH i poaa Plasmodiophora (cMm. puc.25.1).

2.L{ucmocopycel - NPUMHTHBHBIC TIOJOBBIC TCJA, LICIHKOM CO-
CTOSALLUME K3 cniop. B OTIHYHC OT CNIOPOBBIX MAaccC, LIUCTDI 3ACCH CBA3aHbI
ApYr C ApyroM CBOHMH cTcHkamu. [1osToMy uucTocopyc nocne Bic-
BOOOKACHHUSA M3 KJIETKH-XO3SHHA BeACT ccOs KaK cAMHOE LEnoc
(puc.23.16) n obnagaetr mopdonorucii, obecneunBarouicit cMy
pacnpocTpaHEeHHE B TAKOM LIENOCTHOM BHACE. YacTo, OJHH niia3sMoani
MOXET AaBaTh Ha4al0 HECKOJIbKHM LIHCTOCOPYCAaM.

LlicTocopychl OTAHYAIOTCA OT CIOPAHTHOCOPYCOB (MIIOAOBBLIX TEN
CNOpOreHHoH ¢a3el) TEM, UTO COCTABIAIOLIMC HX CIIOPHI HE NpopacTa-
I0T NOABVIKHBIMH KJIETKAMH [IPAMO Ha MccTe 06pa3oBaHus, a pacnpo-
CTPAHSIOTCA B HCIIPOPOCIIEM COCTOSHHH M IKCUHCTHPYIOTCS JIMUIb
CIyCTs JUTHTCIIBHOE BpEMsl.

Mopdonorus uuCTOCOpyCOB HCIONBL3YCTCS B Ka4€CTBC JHArHOC-
THYECKOIO NpH3HAaKa IpH pa3rpaHHYeHHH poAoB nnasmoanodopua. Tak,
3TH CTPYKTYpbl MOTYT UMETb Bua cdep, AMCKOB, TeTpan (rpynn no 4

Cropsl), okTaA (rpymni o & cnop), wiu obnagaTh HCNpaBUIbHOM GOpMOi
(cMm. puc.25.2-10)
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Pacnpocrpanenne m npopacranme cnop

HakoricHA¢ HOKOALIMXCS CIOP B KJICTKE PACTCHHUA-XO03HHa TIPH-
BO/IMT K pa3pbiBy ¢ 0DOJNIOUKH. a Y BbICIIMX PacTCHHI - K paspylue-
HHIO HHOKPOBHBIX TKaHei xo3sHuHa. [Tpu 3TOM, IIHCTBI BLICBOOOXK/1a10T-
Cs1 B OKpPY)Karollyto cpely. Ho B HCKOTOpBIX ciiyyasx OHHM OCTaloica B
000JIOUKC KJICTKH XO35MHA BIUIOTb [0 €C pa3jioKCHHA OakTCpHAMM.

PacnpoctpaneHHc NokosiHXcs cnop naccHBHOC. B BojIC OHH ric-
PCHOCATCS TCUEHHUCM, a B 1TOYBC MOTYT MCPEMCIUATBCS YCPBSMH, Ha-
CCKOMBIMH, IOKACBBIMH NOTOKaMH K T.11. CHHTACTCS TaKKC, 4YTO B HX
pacnpoCTPaHCHH MOTYT Y4acCTBOBATb XHBOTHbIC, MUTAIOLLMXCS NOpa-
YKCHHBIMH pacTCHHUSAMH.

Crnopbi crnocoOHbI OO COXPaHATLCA, IPOpacTas JULIb 11pH OJia-
rONPHATHBIX ycNnoBHUsAX. Kak npaBusio, o1 GopMHPYIOTCS OCEHDIO, 11e-
pe3HMOBBIBAIOT, H NMpopacTaroT BccHOH. [1pu npopactanuu 0b6pasyror-

Cs raruiOHJHbIE [IEPBHYHBIC 300CNOpPbI, KOTOPbIC 3apa)KakdT HOBbIE
pacTeHus.

IKOJIOrUNa

[Inasmoanodopuab - 0O0JIMraTHLIC BHY TPHKJICTOMHBIC NTApa3HThi
3€JICHBIX PAaCTCHHH (BKJIIOUAs 3€JCHbIC BOAOPOCIH H COCY/IMCTBbIE pac-
TCHHS) H I'CTCPOKOHTHBIX NMPOTHCTOB (OOMHMLICTOB M JKCJTO3CJICHBIX
BoaopocicH). Cpeioi ux pacrpoCTpaHCHHA Cy>KHUT Boda. [lodTomy
nnasMoaHo(opHIbl NapasUTHPYIOT JHOO0 Ha BOAHBIX OpraHH3Max, Jinoo,
MCNOJIb3ys NOYBCHHYIO BJiary, NPOHHKAIOT B [I0JI3CMHbIC, @ YEPC3 HHUX -
H B HaA3CMHbIE OpraHb! BhICIUMX pacTeHHi. [lopaxkeHHbIe TKaHH, KaK
NpaBUJIO, NOABCPraloTCs rHNCcpTpo(HH, B pe3ynbTare 4cro obpasyrorcs
onyxond M nyctyisl. [ToBpcxkaas HEKOTOpBIE KYJILTYPHBIC PacTEHHS
(xkaprodenb, TOMAT, KanycTy) Mm1asmMoaMo¢GOpHAbI HAHOCAT 3HAUHTENb-
HbIH BpC/ CCILCKOMY XO34HCTBY.

PacnpocTtpanenuc nnasmoanodopua no 3cMHOMY 111apy H3YUY€HO
HeAOCTaToOuHO. VI3BCCTHO NHLLIb, YTO MHOTHE BHU/1bl SBASIOTCA KOCMO-
IHOJIMTaMH.
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Puc.25.lNMpeacrasurenn nnasmoanodopua (no: Margulis
et al., 1990; u ap.).

1-Plasmodiophora brassicae (a—BTOpu4Hble NNAa3MOAUU B KNeTKax XO3AnHa,
6-cnopaHruocopyc, B-macca cnop B kneTtke xo3asuHa), 2—-Tetramyxa
rhizophaga: unctocopychl B kneTtke xo3suHa, 3—Octomyxa achlyae:
uucrocopyc, 4—-Polymyxa graminis: yucrtocopyc, 5-Ligniera isoetes:
uucrocopyc, 6-—Woronina pythii (a-cnopaHruocopyc, 6-uucrocopyc), 7-
Sorosphaera veronicae: umctocopyc B knetke xo3suwHa, 8-Spongospora
Subterranea: umcrtocopycbl B knetke xo3suHa, 9-Sorodiscus karlingii:
uncrocopyc (a — sua 8 paspese, 6 - sng csepxy), 10-Membranosorus
heterantherae: unCTOCOPYCbI B KNETKe X03AUHa;
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CUCTEMATHKA

[TepBbiit nipeacraBuTens rpynnbl, Plasmodiophora brassicae,
ObUI O1NHcaH pycckuM yuéubiMm M.C.BopouuusiM B 1887 . B HacTosee
BpPCMs H3BCCTHO 46 BH/I0B M1a3MOAHOPOPHA.

CucteMaTHyeckoe NMoJIoKeHHE IpyInbl B GHIOreHETHYECKOH CH-
CTCMC CLIE HC YCTaHOBJICHO. MoJleKynsApHO-T€HCTHYECKHE HCCeno-
BaHM M1a3MoaH0GOpH]L BIICpBLIC ObLUTH NPOBCAEHB! COBCEM HEJABHO
(Castclbury, Domier, 1998), 1 He nanu ogqHO3Ha4YHBIX pe3ynsTaTos. [1o
OJITHHM KPHUTCPHAM MNMJ1a3MOIM0(GOPHALI pOACTBEHHbI (PH3aPOBBIM CIIH-
3eBHKaM, Ha OCHOBaHMH 4ero Mbl U nomeiacM obe rpynnsl B OgHO
napctso. OgHaKo, 1o ApyruM IpH3HaKaM 1j1asmMoaHodopHabl GIH3KH
K Alveolobiontes - rpynnc, o0beanHsoen HHPY30pHi, CTOPOBUKOB H
IHUHOGHTOB.

Cucrema mnasmoanodopmua HerocTatouHo pazpaborana. O6bIMHO
B NnpcAenax rpynmnbi BbIACIAIOT OAHH OTPs[, BK/IIOYAIOIIHHA OQHO ce-
MciictBo Plasmodiophoraceae. B npanHoc cemerctBo BxomiaT 14 po-
JOB, OTJIMYAIOLLIMXCS, B [ICPBYIO Ouepcab, MOPGOOrHei CriopoHOLLEHHH.

Pon Plasmodiophora Woronin

LlucTbl He coOpaHbl B IMCTOCOPYCEI, a 3ajieratoT B 060104Ke KeT-
KH-XO35MHa B BHJIc cBOOOAHOH Macchl. [TapasuTHpyloT Ha BBICIUMX
pacTeHHAX, KaK NpaBHIO CIIOPOreHHas ¢a3a pa3BHBaeTCA B KOPHEBBIX
BOJNIOCKAX, a LUCTOT€HHAas - B IEPBHYHON KOpE KOPHsL.

XapakTcepHblii npeacraBurens - Plasmodiophora brassicae
Woronin (puc.25.1, doro 79), Bo3byauTenb «kunbh (runeprpoguH)
KOpHEH KanycTbl H APYrHX KPECTOLBETHBIX.

Pop Tetramyxa Goebel
Lluctbr coOpaHbl N0 4, T.e. LUCTOCOPYCHI NPEACTABAAIOT COOOH

TeTpansl cniop. [lapasuTHpyoT Ha KOPHAX MONOCEMEHHBIX H LIBETKOBbIX
pacTeHUH.

XapaxkrepHblit npeacTaBuTens - Tetramyxa rhizophaga Lihnell
(puc.25.2), napa3uT KOpHEH MOXOKEBEJIbHHUKA.
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Poa Octomyxa Couch, l.eitner, Whiffen

LlmcTbi cobpanbi 1o 8 (pexc 6-9), T.c. uMcTocopyChl 00bIYHO Npca-
CTaBNsIOT co00M gkTaast cniop. [lapa3UTHpPYIOT HA NOXKHBIX rpubdax -
OOMHLIETAX.

XapakTepHbiit npeacrasutenb - Octomvxa achlyae Couch,
Leitner, Whiffen (puc.25.3), napasutupycrt Ha BOAHbIX OOMI{LICTaX pofa
Achlyu.

Poa Polymyxa Ledingham

Llncrocopycs! HenpaBunbHO# GopMbl, Coaepkar 4O HCCKONbKHX
aecsaTkoB cnop. Ilapa3suTHPYIOT Ha LIBCTKOBBIX PACTCHMSAX, MPCHMY-
LLEECTBCHHO M3 CEMEHCTB MapeBbIX M 3J1aKOBbIX.

XapakTcpHbiii npeacTaButens - Polymyxa graminis Ledingham
(puc.25.4), nopaxa€eT KOPHH 3J1aKOB, B YaCTHOCTH IMLICHHLIBI.

Poa Ligniera Maire et Tison

[IucTocopych! HenpaBuibHOH GOPMBI, COAEPIKAT OT 3 10 HCCKOJb-
KHX AecaTKoOB cnop. Mopdonoruuecku onusku k pony Polymyxa. Tla-
Pa3sUTHPYIOT Ha CIIOPOBBIX M LIBETKOBBIX PACTCHUSX - IJIayHaXx, JIKOTH-
KOBBIX, CJIOXKHOLIBETHBIX, 3/IaKOBBIX U Ap.

CBocobpasubiii npcacraButens - Ligniera isoetis Palm (puc.25.5),
napasuTHpyeT Ha IulayHax poaa Isoeles.

Pon Woronina Cornu

Lucrocopycsl B BHAC cinoluHow cdepet. [Mapazutupyrot Ha oomu-
LIETaX M JKENTO3CIEHBIX BOAOPOCNAX.

HnurensHoe BpeMs poa Woronina paccMaTpuBancs Kak Inpea-
CTaBUTC/Ib HU3IIMX OOMMLIETOB.

XapakrtepHbl npcactaButenb - Woronina polycystis Corda
(puc.25.6, doto 78), napa3UTHPYET Ha rETCPOKOHTHBIX MPOTHCTAX.
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Poa Sorosphaera Schroeter

[{ncrocopycset B BUae nonoii cdepeol. [apasuTupyor Ha UBCTKO-
BbIX PACTCHHAX.

XapakTepHblii npegctaButenb - Sorosphaera veronicae
Schroeter (puc.25.7), nopaxkact KOpHH BCPOHHKH.

Pon Spongospora Brunhorst

Linctocopycht B BHac rybuaroii cdepot. [lapasurupyior Ha noa-
3CMHBIX OpraHax UBCTKOBbIX PACTCHHH, IIPEUMYILCCTBCHHO i13 CCMCH-
CTBa I1aCJICHOBBbIX.

XapakTepHblit npegcTaBUTCAb - Spongospora subterranea
(Wallr.) Lagerhcim, =S. solani (puc.25.8), BO30yauTCNb «1I0POLIKHCTOM
napiuu» Ki1yoHeit kapTodeins: Ha NOBEpXHOCTH KIyOHs obpa3syroTcs
MyCTYJibl, KOTOPbIC, Pa3pbiBasiCh, BLICBOOOMKAAKOT TCMHO-KOPHUYHCRBY IO
MOPOILHCTYIO MacCcy LIUCTOCOPYCOB.

Poa Sorodiscus Lagerheim et Winge

Lincrocopycht B BHae ABycnoiHOro aucka. Ilapasutupytor Ha
OOMHLIETaX, 3CJICHbIX BOAOPOCIIAX M BBICILIHX PACTCHHSAX.

XapakrepHblit npeactaBuTens - Sorodiscus karlingii Cook
(pHc.25.9), napasutupyer Ha Bojiopocinsax poaa Chara.

Poan Membranosorus Ostenfeld et Petersen

[lncrocopychl B BuAc OAHOCAONHON mnacTUHKH. [lapasutupyior
Ha BBICILIMX PAaCTEHHSAX.

XapakTepHblii npcacraButenb - Membranosorus heterantherae
Ostenfeld et Pectersen (puc.25.10), napa3uTupycT Ha pacTEHHAX po/ia
Heteranthera.



LlapcTtBO
OBIrJIEHOBMUOHTDI -
EUGLENOBIONTES

(orrpeu. eu- co6cTBeHHO, M glene - rnas)
=Euglenoids Leedale, 1974;
=Euglenontes Starobogatov, 1984;
=Euglenozoa Corliss, 1991;
=Euglenobionta Kusakin, Drozdov, 1994.

"ITO 11apCcTBO OOBCANHAET OPraHH3Mbl, HMEIOUIHC OAHOKJICTOY-
HbII, KOIOHHAJILHBIH HJTH TICCBAOIUIa3MOAHAJIbLHBINA TaJJIOM, H 0b6nafa-
loutc aMmcOoHIHOH, MOHAAHOM, pexe KOKKOHAHON Mopdonornucckoi
CTpYKkTYpOii. Bce 3BrIcHOOHOHTHI - a3po0bl; B IPyIC WHPOKO NpCA-
CTaBJICHBI KaK aBTOTPO(HBIC, TaK H rerepoTpodHbic popMbl. ObuTatoT
OHH B BOAC H Ha CYILIC; ITO - CBOOOAMKHUBYLIIHE, PEAKO Napa3HTHYCC-
KHC GHOPMBI.

CTtpocHHC KICTKH CBOCOOPA3HOC, HCCCT HCKOTOPBIC ApXaH4HbIC
uepThi. B KJICTKC NPUCYTCTBYCT OT OAHOrO 10 HECKOJbLKHX sAep; Ac-
JIEHHC AJ1pa - 3aKPbITbiii BHYTPHAACPHBIH OPTOMHTOS3.

XryTrkoBbIH annapar coctouT u3 1, 2, pexke 3, 4, HIIM COTCH XTry-
THKOB. MacTHroHcMbl GHOPO3HBIC HIH OTCYTCTBYIOT. HacTo npucyT-
CTBYCT MOILLHBIH NapakCHalbHbIH TAXK.

[lnacTHabl NPUCYTCTBY IOT Y MHOTHX BHAOB, BO3MOXXHO MPCACTAB-
NA0T o060 KNEeTKH CUHMOHOTYCCKHUX XJIOPOOHOHTOB, [OKPbITHI TPCX-
CJI0iHOI McMOpaHoii, cogepxaT xaopoduiis! a 1 b, kapotunst B u ¥,
THJIAKOMIbI B CTOTIKaX 110 TPH.

KncToutibic MOKpOBbI - 1ia3MancMMa, Neasiukyna. Y HeKOTOpbixX
BMIOB MMCCTCA KJICTO4HAs 060JI0UKa, coacp Kallas UCIUIINOo3Y, YTO B
YACTHOCTH XaPaKTCPHO MU CIOP UKPA3UEEHLIX C.1U3CEUKOS.

MU TOXOHAPHHM NPHCYTCTBYIOT, JIMLLb Y HCKOTOPbIX BUI0B BTOPHY-
HO yTpaucHbl. Mopdosnorus MHTOXOH/IpHABHBIX KPHCT - Haubonee
ApKas OTIIHYMTCIbHAA Ycpra IBIICHOOHOITOB. KpHCTh 00bIMHO HMe-
HOT MCPCTAXKKY Y OCHOBaHHSA, H B PC3YNbTATC ABJAIOTCS AHCKOBUIHbI-
MM, BC3HKYIAPHBIMHA HJIM MCUIKOBHUAHBIMH.




3anacuoi noaucaxapui - B-1.3 [1.6]- nnokan. Pudocombl
»YKapHOTHUCCKOIo THNa. Annapar ['onbokH HPEACTABICH THITHYHBIMH
JIMKTHOCOMAMH, HJIH FPYMTIaMH YIUTOLUCHHBIX [y3bIPbKOB.

Otacnbhbic NPCEACTABHTCIN JIBIJICHOOHOHTOB OBbIIH OIHCAHDI
X.I"Jpenbeprom (Ehrenberg) cuuc B Hauaie X1XB., oqHako BIOThH
JIO HEJABHCIO BPEMCHH OHII paCCMaTPHUBANCHL B MpC/ICiiax psijia He-
PO/ICTBEHHbIX MPYIII, H OTHOCIUIMCH K 11ApCTBaM PACTCHHH, )KHBOTHBbIX
1 rpuboB. EanHCTBO 3BmICHOOMHTOB BlicpBbic nokasan k. I1.JInaeist
(Lecdale, 1974) Ha ocHOBaHHH YIBTPAaCTPYKTYPHbIX JaHHBIX, TAKHX KaK
NPEHMYILCCTBCHHO AMCKOBH/IHAA (OPMA MHTOXOHAPHANBHMIX KPHCT,
OJTHOCTOPOHHEC (IrpcOCHYATOC) PACNONIOKCHHE MACTHIOHEM, HATIMUHE
napakCHaIbHBIX TSHKEH H pag 0COOEHHOCTCH B CTPOEHHH LIMTOCKEJIC-
Ta.

K 2BI1€eHOOHOHTaM OTHOCATCS CIICAYIOUMC IPYIbl HY3LWHX JYyKa-
PHOTOB: 382/1¢H08bl€ 8000pOC/u (TPAAHLIMOHHO pacCMAaTpHBABILHCCS
B Npcaenax HM3LWHX pacTcHHUil), cmeganonozonouieu (paHce OT-
HOCHMBbIE K HHQY3OPHAM), NEPKOJNOMOHAOBI U AUPOMONAOD
(>xryTHkoBble H amMeOOMAHbIC CBOOOJAHOXHBYILME OPraHH3MBl, PAHCC
paccCMaTpHBABILUHCCA KaK NPOCTCHINHMC XHBOTHBIC), @ TaKXC
Kunemonaacmuowl (Bxmouas Tripanosoma, BO30yAMTENIs COHHOH
6onc3uu, Leishmania, BO30yauTCAs NeilIMaHKH03a ucnoBeka, U Bodo,
OOBIYHBIX NMPEACTABHUTENICH JIAHKTOHA NPECHBIX BOJOCMOB).

Kpomc Toro, B 1apcTso 3BIICHOOHOHTOB BXOAHT HCMHOTOYHCJICH-
Hasl FpyIira OpraHH3MOB, H3BCCTHBIX KaK akpasuegsie cnusesuxu. Ouu
0011a10T THITHYHDBIM /IS CJIM3CBHUKOB XXH3HCHHBIM LIMKJIOM, H TO3TOMY
TPAAHUHOHHO H3YHaJTHCh MIKOJIOIAMH KaK NPCACTaBHTENH KACIMOUHbIX
c.uzesuxos. Ha aToit rpyniic Mbl octaHOBMMCS noApoOHcc.



Tun” AKPA3UAbI -
Phylum ACRASIOPHYLES
Kusakin et Drozdov, 1997

(oT rpeu. acrasis - HEBO3AEPXXAHHOCTD)

= Heterolobosea Page et Blanton, 1985
(ot rpeu. hetero - pa3zubiii, n lobos - nonacrs)

Knacc AKPA3UEBBIE CJIMU3EBUKMA
- Classis ACRASIIODES
Kusakin et Drozdov, 1997

= Acrasiees Van Tieghem, 1880;
Acrasiomycetes (partim) Raper, 1973;

Tpodnucckas craus >KM3HCHHONO LMKJIA aKpa3Ha NpcaCTaBICHA
aMcOOMAHBIMH _KJICTKaMi (MHUKCaMcOaMH), KTYTHKOHOCHbBIC KJICTKH
M3BECTHbI HC y BCCX BHAOB. MukcamcObl criocobHbl 06pa30BbIBaTh
HenOABHXHbIH NcepaonnazmMoanii. [locneauni gopmupyer ns10a0BbIC
TeNa - COPYChbl MM COPOKapIbi, B KOTOPbIX NMPOMCXOAHT IK30ICHHOC
cnopoobpazoBanue. Copokapnbi COCTOAT MO0 M3 IAPOBHAHLIX CIO-
POHOCHBIX I'OJIOBOK Ha CTCOCIIbKAX, JIHOO M3 BCTBALLMXCS LIEMTOYEK CIIOP.
[Tpu co3peBaHuH, KJIETOUHAA Y4acCTb II0J0BbIX TCJI NOJHOCTHIO pacmna-
JAETCA Ha CNOPbl, CTCHKM KOTOpHIX HC BCCI/la COJACPIKAT LICILTIONO3Y.
Crnopsl npopacTaior HOBbIMH MHKCAMEOAMIT HJIH XI'YTHKOHOCHBIMH
KJIETKaMH.

Ku3uceHubi unkn npoxoanT B ramaogasce. [Nonosoit npoucce U
araMHbIC OTHOILCHHS HC OOHAPYKCHbI.

" B coctaB runa Acrasiophyles BXOAIT HCCKONBKO KTACCOB, HO ML O/UIH H3 HIIX
(Acrasiiodes) BRaOUACT Npe;icTaBiICccii, OTHOCAIUIXCH K AKN3HCHHON (opymc
cnu3eBHKOB. [TodToMy MBI He nPHBOINM XapakTepHCTHKY Tuna Acrasiophvles, 11 we
PAcCMATPHBAEN APYT HC KIIACCHE YTOTO THIIA.
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Puc.26. XKusHeHHbIUM LIUKN akpa3ua Ha npumepe Acrasis sp. (no: Mionnep, llecddnep, 1995).
1-cnopbl: BUAHBLI XUNIOMBbI, 2—-MUKcamMeba: BuAHa rnanonnasma (csepxy) U ypounaHas 3oHa (CHu3y), 3—Havano
arperauusa, 4—ncesaonnasmMoaun, S5S-nonycodepmnyeckun coporeH, 6-ronoB4yaTbi coporeH, 7-mononomn

ApeBoBUAHLIA cOpoKapn, 8-3penbii ApeBOBUAHLIA COpPOKapn;




TPOOUNHECKAA CTAONA

OanHounbIe KNeTKu

MukcamMeObl akpa3ua sIBASIOTCH OAHOSAJCPHBIMHM KJICTKAMH
oBasibHON (opMbl. OHH 0Opa3yloT n10603HbIC NceBjiONOAHH, 6onec
ILIMPOKHE, UCM Y AUKTHOCTCIIHA, H HUKOT1a HC GOPMHPYIOT GHNIOTNIOAHH
(pync.26.2). Iepeaunit kpait MHKCaMcObl COAEPKHT IPO3PAYHYIO
LHMTONJIa’3MY, JIMILCHHYIO BKJIIOUCHHH - THANIONAa3My, a 3aJHHH KOHEL|
NPCJICTaBJICH YpOuUOHOU 30HOI - KOHLICBOH 10MACThIO, KOTOpas HECCT
BbIACJIMTCIbHBIC Bakyonu (cM. puc.2.7.6). MukcamcObt 0OBbIYHO
OHOAAEPHBI, HX AAPO COACPIKHUT EAHHCTBCHHOC UCHTPAJIbHOC SAPBILLKO.

[Nepensurasce no cydcTpary, MukcaMcObl nuTaroTcs 6aKkTepHs-
MH, NPOCTCHLIMMH U MHKCamMe0aMHu CIM3E€BHMKOB, BKJIIOYas NMpCACTa-
BHTENCH cBoero Buaa. Mix obpa3 »H3HH Mano OTIHYaEeTCa OT TAKOBOTO
Y Apyrux cBOOOAHOXHBYLIMX CIIM3EBHKOB.

Y HckoTopbIX BHAOB poaa Pochenia, noMuMo mukcameb, obpa-
3yI0TCA XTYTHKOHOCHbIE KJICTKH, HCCYLIHC 2 H30KOHTHBIX (OIMHAKOBOH
MOp$ONOrUK) U N3oMOpGdHBIX (OAHHAKOBOH IJIMHHBI) XI'yTHKa,
JIMIICHHBIX MAacCTHTrOHCEM (CcM. puc.2.7.a).

TpoduucckHc KJICTKH akpa3ug cCOCOOHBI K BCTCTaTUBHOMY
Pa3MHOXXCHHIO NyTCM OMHApPHOro TEJeHHUs KJIEeTKH. Sapo npH 3Tom
MPETEPIIEBACT 3aKPLITbIA OPTOMHUTO3.

B cnyuae pc3koro HacTyrnicHHM HCONaronpHsATHBIX yCJIOBHH,
MHKCaMeOBbl MOTYT NepexXoAHTh B COCTOAHMC MOKOA, obpa3ys
MUKDOUHKCTBI, aHAJIOTHYHE TAKOBBIM Y IUKTHOCTENIU H MHKCOMHMLIETOB.
BoccraHoBnenue 61aronpuATHLIX YCIOBHH NPHBOAUT K JKCHMUCTH-
pPOBaHHUIO MHKCaMe0.

[1pu ncuepnaHMM 3anacoB MUK HIIH JOCTHIKEHHH «KKPHUTHYECKOM
TNIOTHOCTH» TPO(PHUECKUX KIIETOK, OHH NPHUCTYNAoT K 00pa3oBaHHMIO
[ICCBQMNA3MO/IUA NyTeM arperanuuy. B 3TOT npouecc BcTynaioT NULIb
MHKCameObl, MacTHrameObl NpcABapHTENbLHO BTATHBAIOT KIYTHKH.

B xome arpcrauuu, MHUkcamMeObl akpa3uld, B OTAHYHEC OT
O0JBIUIMHCTBA AMKTHOCTCIIM, HC 00pa3ylOT CIUIOILHBIX «KJIETOYHBIX
TIOTOKOB», a IBUraloTCs MOOAHHOUKC, BIUIOTb 10 NPHOIHIKEHHS K LICHTPY
arperanuu (puc.26.3).
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fMcesponnazmopnnm

B pesynwrarc arperauMu MHKcaMcObi 00pasy T LUHTKOBHAHYIO
KJICTOUYHYI0 Maccy - NcCBO0IIa3MOHH (pHc.26.4). B oTnHune OT AHK-
THOCTCAKNA, [1CCBAOIMIIA3MOAHH aKpa3Ha He crnocobCH nepeABUraThes
KaK €AHHBbIH OpraHH3M, ¥ NMO3TOMY COXPAaHACT HCHOIABHXHOCTb.
OTCyTCTBHE Yy aKpa3n/{ «KJICTOYHbIX MOTOKOB» H HENOABHKHOCTD
TICCBAONIA3MOANCB CBHACTCILCTBYCT O TOM, YTO Y 9THX CIH3CBHKOB
HC BbIpabOTaHb! MCXAHH3MBbl COMMACOBAHHOTO JIBHXXCHHS KJIETOK,
CBOHCTBCHHBIC AHKTHOCTC/IHAAM.

[NcepponnazMoanu akpasug HE crocoOHb! k ¢parotpodHOMy MH-
TaHHIO, W ABNAIOTCA KPaTKOBPEMEHHOH CTPYKTYPOH, NMepexogoM OT
TpOHUCCKOI K pacCeHUTCILHON CTaIHH.

[lo aHanoruM ¢ AUKTHOCTC/IMAAMH, HCKOTOPHIC ABTOPBI CUMTAIOT
BO3MO)KHBIM CYLLICCTBOBAHHC B [ICEBAOMNIAIMOANAX aKpa3HJi araMHbIX

OTHOLLIEHHH THIIA NCEBAOKOHBIOrauHu. OqHaKo, 3TO ABJIEHHE HUKOrAa
He Ha0/Mo4anoch.

PACCEJTUTENIbBHAA CTAOUNSA

Cnopynauus

CdopmupoBaBuIHiica nceBAONIA3MOAUH HAYHHAET MPHUIIOAHH-
marbecs Hag cybcTparom, npHobperas nonychepuueckyro popmy. Ha
9TOM CTaAHM €ro HaibiBalT coporcHoM (puc.26.5). Unoroa ogunu
NnceBAOIIasMoAnH 00pa3yeT HECKOJIbKO COPOrCHOB.

Y HEKOTOpbIX BHAOB, COPOr€H MOXCT HEMNOCPCACTBEHHO
npeobpa3oBaTthecs B HeAH(PepeH LM POBAHHOE TIOA0BOE TENO - COPYC
(Pochenia; cm. puc.27.2). Ho B oOnblIMHCTBE cllyyaeB OH
noascpracrtes AuddepeHunanuu, npeodpasyace B copokapn. [1pu stom
MHKCaMcOBbl, COCpPCAOTOUEHHBIC B BEPXHCH 4acTH cOporeHa, 06pasyior
chepHUECKHI CIOPOHOCHBIN OTACH, & KJIETKH OCHOBaHHs HOPMHPYIOT
UMJIHHAPHYCCKYHO HOXKKY (pHc.26.6). Y MHOrMX BUIOB pa3BHTHE Ipe-
KpamaeTtcs Ha 3TOM 3Tane, H COpOTeH CTAHOBHUTCHA 3PEJNIBIM
2071064amMbiM COPOKapIIOM.

CnopoHOCHBI OTAEN roJIoOBUaTOr0 COpoKaprna MMeECT BHA
chepHUECKOit FoIOBKH, COCTOAITYIO H3 OONMBILIONO YKC/ia OKPYTIIbIX CNOP.
Hoxka, kak npaBuiio, TakKe WMCCT KJIETOYHOE CTPOCHHE (CM.
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puc.27.1), Ho y Gutiulinopsis ¢¢ OCHOBY COCTaBASCT CAU3HCTHII
MAaTpHKC, B KOTOPbIM [10IPYXKCHbI HEMHOTOUHCICHHbBIC KJICTKH (CM.
puc.27.3). B oTanunc OT AUKTHOCTENHL, HOXKKa COpOKapIia akpasmi
HHKOT/1a HE HMEET I10JI0CTH.

Y npcacraButcnedt poaa Acrasis, pa3BUTHE IUIOJI0BOTO TENa HC
npekpalacTes Ha Tane cpepricckon ronoskH. Hanporus, cnopoHoc-
HBIH Y4aCTOK COPOreHa HauMHaeT (OPMHPOBATD JONACTH, HAllPaBJICH-
HblC paJiMajibHO OT cro ucHrpa (puc.26.7). [NocTtencHHo nonacTu
CTAHOBATCSA BCE TOHBLHIC M JUIMHHEC, H HAYHMHAIOT JIMXOTOMHYECKH
BCTBHUTbCA. BeTBACHHE MPOUCXOAHUT A0 TEX MOP, NOKa HE 0Opa3yrorcs
BCTBH TOJILLMHOM B OAHY KJICTKY - LICTIONKH CIIOp, HallOMHHalou1c 6ychb!.
B pesynbrare obpasycrcsa dpesosudnstii copokapn (puc.26.8). CrencHb
CrO pa3BETBJICHHOCTH 3aBHCHT OT YHC/a KJIETOK, COCTaBJIsBILINX TCEB-
JIOTIIa3MOAUH.

Mnoposnie Tena n cnopbl

Hrak, B pe3ynsrarc cnopyasuui 00pa3yroTcs cOpyChbl HIIH COpPO-
kapnel. OHK COCTOAT U3 KJICTOK, MOKPLITBHIX I0JIHCAXapHAHOH 000104-
Koii. B copyce Bce KiICTKH OQMHAKOBLI, H HMEIOT OKpyTiyto ¢opmy. B
COpOKapII€ X¢, KICTKH CITIOPOHOCHOTO OTAENA ABAAIOTCA CQepUIECKH-
MH, @ HOXKH - OBAIbHBIMH HWIIH LHITHHAPHYECKHMH.

BaxxHeHILIHM OTIIHYHEM COPOKapIOB aKpa3sHA OT aHAJIOrHYHbBIX
TJIOAOBBIX TE€J AMKTHOCTENHA ABJAETCA TO, YTO Y aKpa3uJi BCE KICTKH
COpOKaprna, BHE 3aBUCHMOCTH OT MX JIOKalW3alUHH, ABJAIOTCS Clopa-
MH. [1pH co3peBannH, COpoKapn NMOJHOCTBIO, BKJIIOUast HOXKY, pacha-
[acTCs Ha OTHAENbHbIC KJICTKH, KaXas U3 KOTOPbIX MOXET JaTh Ha-
yano HoBoi Mukcamebe. Ilpu 3TOM, CroOpBI, pacnonokCcHHbIC Ha BCp-
ILIMHC COpOKapIa, NCPCMCILAIOTCA BO3AYILUHBIMH MacCaMH Ha 3Ha4YH-
TC/IbHbIE PACCTOAHMA, @ PACIIONIOKEHHBIC Y OCHOBaHHS - NPAaKTHYCCKH
HE MUIPHMPYIOT, H NPOpPacTalOT Ha MECTE CIIOPOHOLUCHHA.

O6pa3zoBaHue NIOAOBLIX TC/ Y aKpa3udl MO-BHAWMOMY Ipecie-
AYeT eAUHCTBEHHYIO LCIb - TICPCCCIAEHHC YAaCTH 0COOCH B HOBBIC MC-
ctooburanmd. [Tpn 3TOM, c OZHOH CTOPOHBI YMEHBILACTCS KOHKYPCHLUHS
MEXIy MHKcamMe0aMH B MCXOLHOM MECTOOOHMTAaHHH, a C ApPYroii
CTOPOHB! - MPOHCXOAHT HX pacnpocTpaHcHHE. [103TOMY, KIICTKH HOKKH
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M KJIETKH CMOPOHOCHOTrO OT/CHA B PAaBHOW CTCIHCHH BBLIHIPHIBAKOT OT
CMOpYAAIMHK. NepPBbIC H30ABNAAIOTCA OT KOHKYPEHTOB, a BTOpbiE
MoJIy4aloT BO3MOXHOCTb IICPCCCAHTCA B MCCTa, BO3MOXHO Oornce
ONMarornpusTHLIC NI KU3HCUCATCIILHOCTH.

Crniopbl akpa3u/] Kak NpaBHIIO IMAaAKHC ¥ HC HCCYT CKYJIBITYPHbIX
yronuicHuii. Ho y BuioB, oOpasytomux ApeBOBHAHBIC COPOKAPIibL,
KJICTKH BCTOYCK MMCIOT MO /1Ba XW/1IOMA - KONBLCBHAHBIX pyOlia, oc-
TaBLIMXCA OT COMPHKOCHOBCHHS C COCEAHHMII KJICTKAMH LEMNOUYKH
(pnc.26.1).

Y OonbUIMHCTBA aKpa3HJ CHOpbl OAHOAJICPHBIC, H MPOPACTAIOT
ONHO#M rannouaHoil mukcamcboi. Anpa cnop Pochenia nepen
NpopacTaHUCM MOTYT MHTOTHYCCKH pa3sAC/IMTCA, H TOr/a cropa
NpopacTeT AByMs KJICTKaM, KaK fpaBHJIO KI'YTHKOHOCHBIMH.

IKOJIOrna

Axpa3ubt Be1yT TUITHYHbINK A4 CIH3EBHMKOB 00pa3 »H3HH. OHH
OOHTAIOT B JICCHOH MOJACTHIIKC, Ha BJIAXHOH pa3fararoLicics ApeBc-
CHHE, a TAKXXC Ha MOYBC U HCIIPAXHCHHUAX XHUBOTHbIX. Bonpoc pacnpo-
CTPaHEHHs aKpasHJ no 3CMHOMY UIApy HEAOCTATOYHO M3YUCH.
BonbHHCTBO NpeacTaBUTCINCH rpyTINbl HabNOAANKCH B IPUPO/C OYCHB
HEMHOTHMH HCCIEAOBATENAMH, H B HACTOALLCC BPEMS COXPaHSIOTCA B
KYJILTYpe B HCCKONBKHX BeAyLIHX nabopaTtopuax mMupa.

CUCTEMATUKA

[TepBblc mpeacTaBuUTENH akpasuA ObinHM OTKpbITHI B KOHLE XIX
BEKa rojyiajackum yucHbiM @. Ban Turetimom (van Ticghem, 1880)
n pycckum uccncgoarencm JI.C.lenxkoBckum (1881). Jnurenshoe
BpCMS OHH BMCCTC C IMKTHOCTCIIHAAMH PacCMaTPHBAJIMCh KaK CAHUHbIH
TAKCOH - KA€MOuHble CIU3e8uKl UIH akpasuosuyems. ['paHuLbl
MCXAY JABYMSs IPYINaMH MPH 3TOM ObLIH COBEPUICHHO pa3MbIThl. JInuib
B 1970-e rr. nccncaosanusa JI.C.Onaiea n K.b.Pynepa (cm. Bbiuic)
0Ka3alH CaMOCTOATCILHOCTL 00cnx rpynn'®. Bckope BbISCHHIIOCH,

K cokaieHHI0, BNIOTH 10 HACTOALLIETO BPEMCHH, OTCHECTBEHHBIE YueOHbIC ocobus
pPacCMaTpHBAKT B KaMeCTBC THINHYHOrO NpPC/ICTaBHTENS aKPa3HEBBLIX CAHIEBHKOB
ankTHocTenuy Dyvctiostelium
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Puc.27.MpeactaButean akpasua, konpomukcua u oHTUKynua (no: Raper, 1984).

1-Acrasis rosea, 2-Pochenia rosea, 3-Guttulinopsis nivea, 4-Copromyxa protea, 5-Copromyxella filamentosa,
6—Fonticula alba;
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YTO aKpa3uJibl 000COBIIEHBI HC TOJILKO OT AMKTHOCTCIIM)L, HO H BOODILC
OT MHUKCOOMOHTHBIX C/H3CBHKOB, 1 0OJNICC POJACTBCHHBI “BITICHIOBLIM
BOJIOPOCJIAM, TPHIIAHOCOMAM M JIpYI'HM MPCACTABHIC/IAM LAPCTBa
Euglenobiontes.

[Tpu HTOM cacayer 3aMETHTb, YTO MOP(ONOIHUCCKUC OTJIHYMA
aKpasujl OT AMKTHOCTCNH/L HC CTOJIb OYEBH/IHBI, KaK YJIbTPacTPYKTYp-
Hble. Hanbonee BaKHbIMH HX OCOOCHHOCTAMH ABAAIOTCA: MOp(oJIorus
MHKCaMcO, OTCYTCTBHC COIJIaCOBAHHOTO JABHXXCHHS KJICTOK H MOMHbIA
pactiaJi CopoKaproB Ha CIOPbL.

Ha ocHOBaHMH LUMTONOTHYCCKHUX H MOP(OJIOrHYCCKHX JaHHBIX,
kjacc Acrasiiodes pa3acnaioT Ha ABa otpana - Acrasiiformes u
Guttulinopsiiformes.

Otpsap AkpasuedopmHbie -

Ordo Acrasiiformes
Kusakin et Drozdov, 1997
= Acrasidae (Tiegh.) L.S.Olive, 1970

[TnonoBbie Tena - COpokapmbl, APCROBUAHBIC MM [OJOBYATLIC,
pexe copychl. Hoxka copokapna COCTOMT M3 KJICTOK, H HC HMcCCT
CJIU3UCTOro Matpukca. OOONOUYKH CNOp QAHOCIOMHBIC, COCTOAT 113
nonucaxapHaoB ¥ CoAcpkar Lemiko3y. OOHTaloT Ha pasnaratoimxcs
PACTUTCIbHbIX OCTATKaX.

Otpsaa BrnoyacT 2 posa.

Pon Acrasis Tiegh., 1880

[LnopoBble Tena - APEBOBUAHBIC cOpokapinbl. Cnopbl ¢ XWIOMaMH.

B pouac onucano 2 suaa. [lepBbit U3 HUX, Acrasis granulata
Tiegh. 6bin onucan ®. Ban TureriMom B 1880r. M ¢ Tex nop HUKCM
HUKoraa He Habmionancsa. M3obpaxkcHuce BHaa TaKKE OTCYTCTBYCT, HO
M3 ONHCAHHWs HU3BECTHO, YTO CrO COPOKapNbl MPEACTAaBIsUIM COOOM
HEBETBALMECS LICNOYkH H3 (UoNcTOBbIX crop. Bropoit BuA, Acrasis
rosea L.S.Olive et Stoian. (puc.27.1), 6bin onucan B 1960r. 1 BBCACH B
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madoparopayr kyabtypy. On oOpa3sycT OpaHXCBbIC BCTBHCTbIC
COpPOKaplibl.

Pon Pochenia (Cicnk.) Loeblich et Tappan, 1961
(=Guttulina Cienk., 1873)

[MnojioBbic TENA - FOJOBYATHIC COPOKapPIibl HJIH COPYChI, HC
JndpdepeHUHpOBaHHbIC Ha TONIOBKY H cTebenck. Crniopbl 63 XHITIOMOB.

Pon Bkmiowact 2 Buaa - Pochenia rosea (Cienk.) Loeblich ct
Tappan (puc.27.1) u Pochenia flugellata L.S.Olivc, Stoian., Bennet.
O6a Buna obpasyioT po3oBarbic CPCPHUYECKHC COpPOKApMHBI,
OTJIMYAIOMIMCCA CTPYKTYPOH HOXKH H HaJMYHCM KTYTHKOHOCHBIX
cTagu# (Ony U3BECTHBI Y BTOPOro BHA).

Orpsap lNyrrynuHoncugsl -
Ordo Guttulinopsiiformes
Kusakin et Drozdov, 1997

(ot nar. guttula - kanenska)

_ = Guttulinopsidae L.S.Olive, 1970 —

[TnoxoBbIC TENa - FOIOBYATHIC COPOKAPIIbl, 00pa3yroTCs HE Y BCEX
BUAOB. HoXka copokapna cocTOMT H3 CIIM3HUCTOrO MaTpHKca, B KOTO-
PbI NOrpy>XCHO HcOonbIOE YKCNO KeToK. O00MOUKH criop ABYCIIOM -
HBIE, COCTOAT M3 MOJINCAXapHO0B; COJICPXKAHHE LEJNI0N03bl HE
otMe4yeHo. OOMTAIOT B NOYBC M Ha [IOMCTE KMBOTHBIX.

OTtpsan BIOYAET 2 poja.

Pox Guttulinopsis E.W.Olive, 1901

B >kxM3HCHHOM LIHKIIC NPHCYTCTBYIOT IUIOJOBBIE TENA.

Pon Bknioyact 4 Buaa. Hanboncc M3yycHHbIR npeacTaBUTEND -
Guttulinopsis nivea Raper, Worley, Kessler (puc.27.3). IInogossic Tcna
cocToAT u3 Onecraule, chepruycckoi, MOIOUHO-0€N0i TroJIOBKH H
Npo3pavHO, KOHHYCCKOH, HCCKOJIbKO H30THYTOH HOXKH.
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Poit Rosculus Hawes, 1963

B XKM3HCHHOM UMKJIC OTCYTCTBYIOT 1LIOAOBbIC Tcha.
[IpcacTaButenn pojga HM3BCCTHBI TOJNBKO HA CTalHH aMcOBbl,
obpasymwuici ogHHOUHbIE HHC Thl. COOTBCTCTBCHHO, OHH HC OTHOCATCS
K >)KH3HCHON QopMe cin3cBHKOB. OHaKo CXOACTBO TPO(HYCCKHX
craguii Rosculus ¢ mukcamcoamu Guitulinopsis HaCTOJILKO BCJIHKO,
YTO HE BbI3hIBAE€T COMHCHHS DNH3KOC POACTBO ITHX ABYX posioB. bonce
TOr0, BHOJHC BCPOATHO, 4TO Rosculus npcacrasnsict coboii Jinlib
rpynny wtamMoB Guitulinopsis, He C1IIOCODHBIX K TJI0JOHOUICHHIO.

JAononHeHuMs K Knaccy
Acrasiiodes
Otpan Konpomukcngn: -
Ordo inc. sedis

Copromyxiiformes stat. nov.
=Copromyxaceae Zopf;
Copromyxidae Olive et Stoianovich

Tpoduucckas cTagus npeAcTaBicHa MHKcamebamu,
o6pasytoLMH 10003HbIC NCCBAONOANH. Sipa MUKcaMeO HMCIOT QIIHO
LicHTpanbHoe AApbikQ. [ceBponnasmonuu HenoasuxkHb!. [Tnonoseic
TCJa - CTONOYATHIC COPYChI, COCTOALLMC W3 OKPYIJIbIX HIHN OBajlbHbIX
Crnop, HMEHYEMBIX 3AcCh cnopoyucmamu. Bece cnopouncrsl
O/IMHAKOBbI MO0 MOP(OJIOTHH; cTCOENbKH 1 APYrHC BCIIOMOIaTCIbHbIE
CTPYKTYpbl B MIOJOBOM TCJC OTCYTCTBYIOT. M3BCcCTEH 0NOBOI]
npouccc B HopMc H30X0N0raMHH,

KonpomMukcHapl TpaauIIHOHHO paccMaTpUBalOTCA Kak INpCACTa-
BHUTCJM aKpa3HeBbIX cnuicBUKOB. KX cOnmxkaer ¢ 3TOH rpynno#
MOpGONOrus MHKCaMcDd, HCNOABHXKHOCTD MCCBAOIIA3MOAUA M TUIN
criopoHouicHHs. OQHAKO MHOTHC CyLICCTBCHHBIC MPH3HAKH 110 CYTH
HCKJIIOYAKOT BO3MOXHOCTb NPHUHAMJICKHOCTH KOMPOMHUKCHA HC TOJIbLKO
K aKkpa3uaaM, HO H BOOOlIC K IBIICHOOMOHTaM. JTO, B YaCTHOCTH,
TpyOuatas ¢opMa MHTOXOHIPHAIBHBIX KPHCT M HaJIHUHUC MOJIOBOTO
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ipouecca. [1o3ToMy Mbl paccMaTpHBacM KOMPOMHKCHA B KAU€CTBE
AOMNOJIHCHHA K KJIACCY aKPa3UCBbIX CIIM3CBHKOB.
O1psa Bkawouact 2 poia.

Pon Copromyxa (Fayod) Zopf, 1885

Copychl UMIMHAPHYECKHC, PCKC KOHHYCCKHE HIH BCPCTCHO-
BHIHbBIC; 4acTO 0Opa3yloT rpymnibl, y4kH, po3eTku. Cropsl B copycax
MHOTOrpaHHbi€ OT B3aMMHOro cxatusa. Pa3zBuBaloTcs Ha moMmere
KHBOTHBDIX.

Pon Bknioyact eaquHCTBCHHbIHU BUA - Copromyxa protea Zopf
(puc.27.4). Copychbl MOJIOYHO-OCOrO LBETA.

Pon Copromyxella Raper, Worley, Kurzynski, 1978

Copychl B BHE NPAMOCTOAUUX H3BHJIHCTBIX HUTCH, 3aKaH4H-
BaIOLLMXCSA LICOOYKaMH TONILMHOM B OAHY criopy (cp. Acrasis). Copychl
OOBIYHO PacrnoIOKCHbI My4YKaMH, MHOTAA BETBATCH W CJIMBAIOTCH,
o0pa3ys crsoluHbIC 00bEMHBIC CCTH. Cropbl OKPYINIBIC, HC CKAThIe
B3aHMHBIM CONPHKOCHOBEHHCM. Pa3BHBalOTCsA B MIOYBC, HA HABO3C M
pasjiararolMXcs MI0I0BbIX Tcnax rpubos.

Pon Brumiouaer 4 Buga. Hanbonce n3yyeHHbIH npeacraBuTClb -
Copromyxella filamentosa Raper, Worley, Kurzynski (pnc.27.5).
Copycsl 6enbic, nonynpo3payHbic, MaJIOBCTBALLIHECS.

Otpan PoHTukynugs -
Ordo inc. sedis
Fonticuliiformes stat. nov.

Tpoduucckas cTtagus npcacrabBicHa MUkcamebaMH, obpasyto-
IKUMHY OHUIO3HBIC NiccBaONOAMH. Slapa MHkcaMcO MMCIOT HCCKONBKO
LICHTpaJbHbIX WK NepUdepuucckux aapsiuick. [lceBaonnazMoanu
HenoABKXHbL. Cnopynsiuksl HMCCT PAJl YHHKANbHBIX OCOOCHHOCTCHA.
CoporeH, ¢popMHpyeMblH 1ICCBAOMIA3MOAHCM, B XOAC CHOPYNALHH
IpHOOpCTaCT KOHMYCCKYHO POPMY H NOKPLIBACTCSA CAHIUCTHIM YEXJIOM.
[Tocne ynnoTHCHHUA ucxja, Macca 3anofHAKIMNX €ro Mukcamco
MPOJAO/KACT CCKPEIHIO CIIW3H, YTO NPHBOANT K BO3PACTaHUIO AABJICHHS

127



M pa3pbiBy dcxia na BcpiunHe. Ucpes oOpa3oBaBliicecss OTBCPCTHE
MHKCaMCOb! yCTPCMNSIOTCA HAapyXy, H Ha BEPLIHHC OMYCTOLICHHOIO
ycxJsia 0bpa3ytoT ronosky cnop. Uexon, TakuM oOpa3oM, CIYKHT
HOXXKOH MJIOJO0BOr0 Tcia, KOTPOE, COOTBETCTBEHHO, ABNACTCS
COPOKAapIIOM.

DOHTHKYNNbI HUKOTIA HC PacCMaTPHUBAINCh KaK MOJTHONPAaBHbIC
NPCACTBUTENH aKPA3HUCBbIX CIIM3CBHKOB - CIIHUIKOM BEJIMKH HX OTIIUYHS
ot 3ToH rpyrnnel. OJHaKO B HacTosALEee BpeMs yka3aTb HX MCTHHHOE
MOJIOKCHHUC B (PHJIOTCHETHUYCCKOH CHUCTEME HC NpciACTaBAsETCA
BO3MOXHBIM. [To3TOMY MBI coxpaHsieM (GOHTHKYNHIA B Npeachiax
aKpa3CBbIX CJIM3EBHUKOB, B Ka4CCTBE AONOJIHEHHA K KJaccy.

pynna skatouact | poxn.

Pox Fonticula Worley, Raper, Hohl, 1979.

JAnardo3 coBmajgact ¢ JAHarHo3oM otpsaaa. Bkiawouaer
eaHHCTBEeHHbIH BHA Fonticula alba Worley, Raper, Hohl (puc.27.6).
Copokapiibl COCTOAT K3 Mpo3pauHON HOXKH (cp. Gultulinopsis) n
chepHucCKOH MOJIOYHO-0€NI0H rOJIOBKM.
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